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Introduction 

Signalling System No. 7 consists of: 

- the Message Transfer Part, specified in 
Recommendations Q.701 to Q.707 

the Telephone User Part, specified in Recomaendations Q.721 
to Q.725 

the Data User Part, specified in 
Recommendation X.61 Q.741. 

An overall description of the signalling system and the division of 
functions and intertactions between the Message Transfer Part and the user 
parts is given in Reconsnendation Q.701. 

General signalling network considerations are contained in 
Reconsnendation Q.705. 

The user of Signalling System No. 7 in call control applications of 
the telephone service is recommended in Recommendations Q.7 and Q.110, 

Volume VI.1. 

The use of Signalling System No. 7 in call control applications of 
the circuit switched data transmission service is recommended in 
Reconsnendation X.60, Volume VIII... The call control and signalling procedures 
applicable for international data transmission user facilities and network 
utilities are defined in Recommendation X.87. 


t 
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FUNCTIONAL DESCRIPTION OP THE SIGNALLING SYSTEM 
1 General 

i 

1.1 Objectives and fields of application 

The overall objective of Signalling System No. 7 ia to provide an 
internationally standardized general purpose common channel signalling (CCS) 
system: 

- optimized for operation in digital telecommunications networks 
in conjunction with stored program controlled exchanges; 

- that can meet present and future requirements of information 
transfer for inter-processor transactions within 
telecommunications networks for call control, remote control, 
and aianagement and maintenance signalling; 

that provides a reliable means for transfer of information 
in correct sequence and without loss or duplication. 

The signalling system meets requirements of call control signalling 
for telecommunication services such as the telephone and circuit switched data 
transmission services. It can also be used as a reliable transport system for 
other types of information transfer between exchanges and specialized centres 
in telecomnunications networks (e.g. for management and maintenance purposes). 
The system is thus applicable for multi-purpose uses in networks that are 
dedicated for particular services and in multi-services networks. The 
signalling system is intended to be applicable in international and national 
networks. 


The signalling system is optimized for operation over 64 kbit/s 
digital channels. It is also suitable for operation over analogue channels and 
at lower speeds. The system is suitable for use on point-to-point terrestrial 
and satellite links. It does not include the special features required for use 
in point-to-multipoint operation but can, if required, be extended to cover 
such an application. 

1.2 General characteristics 


Common channel signalling is a signalling method in which a single 
channel conveys, by means of labelled messages, signalling information relating 
to, for example, a multiplicity of circuits, or other information such as that 
used for network management. Cosaaon channel signalling can be regarded as a 
form of data communication that is specialized for various types of signalling 
and information transfer between processors in telecommunications networks. 

The signalling system uses signalling links for transfer of signalling 
messages between exchanges or other nodes in the teleconsnunication network 
served by the system. Arrangements are provided to ensure reliable transfer of 
signalling information in the presence of transmission disturbances or network 
failures. These include error detection and correction on each signalling link. 


(3854) 
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The system is normally applied with redundancy of signalling links and it 
includes functions for automatic diversion of signalling traffic to al ternat iv<_- 
paths in case of link failures. The capacity and reliability for signalling may 
thus be dimensioned by provision of a multiplicity of signalling links 
according to the requirements of each applications. 

1.3 Modularity 

The wide scope of the signalling system requires that the total system 
includes a large diversity of functions and that further functions can be added 
to cater for extended future applications. As a consequence only a sub-set of 
the total system may need to be used in an individual application. 

A major characteristic of the signalling system is that it is 
specified with a functional structure to ensure flexibility and modularity for 
diverse applications within one system concept. This allows the system to be 
realised as a number of functional modules which could ease adaptation of the 
functional content of an operating Signalling System Ho. 7 to the requirements 
of its application. 

The CCITT specifications of the signalling system specify functions 
and their use for international operation of the system. Many of those 
functions are also required in typical national applications. Furthermore, the 
system to some extent includes features that are particular to national 
applications. The CCITT specifications thus form an internationally 
standardized base for a wide range of national applications of common channel 
signalling. 

System No. 7 is one common channel signalling system. However, as a 
consequence of its modularity and its intended use as a standard base for 
national applications the system may be applied in many forms. In general, to 
define the use of the system in a given national application, a selection of 
the CCITT specified functions must be made and the necessary additional 
national functions must be specified depending on the nature of the 
application. 

2 Signalling system structure 

2.1 Basic functional division 


The fundamental principle of the signalling system structure is the 
division of functions into a common Message Transfer Part (MTP) on one hand 
and separate User Parts for different users on the other. This is illustrated 
by Figure 2-1 (Q.70l) below. 


user 
part 6 


Message transfer part 



part: 

ccm • >i*>o 


Figure 2-1 ( Ip. 701 I ) - Functional diagram for the common channel sipnallinp syrtir 
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The overall function of the Message Transfer Part is to serve as a 
transport system providing reliable transfer of signalling messages between the 
locations of communicating user functions. 

The term user in this context refers to any functional entity that 
utilises the transport capability provided by the Message Transfer Part. A User 
Part comprises those functions of, or related to, a particular type of uaer 
that are part of the conanon channel signalling system, typically because those 
functions need to be specified in a signalling context. 

The basic commonality in signalling for different services resulting 
from this concept is the use of a cormaon transport system, i.e. the Message 
Transfer Part. Also, a degree of commonality exists between certain User Parts, 
e.g. the Telephone User Part (TUP) and the Data User Part (PUP) . 

2.2 Functional levels 

2.2.1 General 


As a further separation, the necessary elements of the signalling 
system are specified in accordance with a level concept in which: 

- the functions of the Message Transfer Part are separated into 
three functional levels, and 

the User Parts constitute parallel elements at the fourth 
functional level. 

The level structure is illustrated in Figure 2-2 (Q.701). 

The system structure shown in Figure 2-2 (Q.701) is not a 
specification of an implementation of the system. The functional boundaries B, 
C and D may or may not exist as interfaces in an implementation. The 
interactions by means of controls and indications may be direct or via other 
functions. However, the structure shown in Figure 2-2 (Q.701) may be regarded 
as a possible model of an implementation. 
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2.2.3 Signalling link functions (Level 2) 

Level 2 defines the functions and procedures for and relating to the 
transfer of signalling messages over one individual signalling data link. The 
level 2 functions together with a level 1 signalling data link as a bearer 
provides a signalling link for reliable transfer of signalling messages between 
two points. 

A signalling message delivered by the higher levels is transferred 
over the signalling link in variable length signal units . For proper 
operation of the signalling link the signal unit comprises transfer control 
information in addition to the information content of the signalling message. 

The signalling link functions include: 

delimitation of signal unit by means of flags, 

- flag limitation prevention by bit stuffing, 

error detection by means of check bits included in each signal 
unit, 

error correction by retransmission and signal unit sequence 
control by means of explicit sequence numbers in each signal unit 
and explicit continuous acknowledgements, 

- signalling link failure detection by means of signal unit error 
rate monitoring and signalling link recovery by means of special 
procedures. 

The detailed requirements for signalling link functions are given in 
Recommendation (Q.703) C23. 

2.2.A Signalling network functions (Level 3) 

Level 3 in principle defines those transport functions and procedures 
that are common to and independent of the operation of individual signallipg 
links. As illustrated in Figure 2-2 (Q.701) these functions fall into two major 
categories: 

a) Signalling message handling functions - these are functions 
that, at the actual transfer of a message, direct the message to 
the proper signalling link or User Part. 

b) Signalling network management functions - these are functions 
that, on the basis of predetermined data and information about 
the status of the signalling network, control the current message 
routing and configuration of signalling network facilities. In the 
event of changes in the status they also control reconfigurations 
and other actions to preserve or restore the normal message 
transfer capability. 
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The different level 3 functions interact with each other and with the 
functions of other levels by means of indications and controls as illustrated 
in Figure 2-2 (Q.701). This Figure also shows that the signalling network 
management as well as the testing and maintenance actions may include exchange 
of signalling messages with corresponding functions located at other signalling 
points. Although not User Parts these parts of level 3 can be seen as serving 
as "User Parts of the Message Transfer Part". As a convention in these 
specifications, for each of description, general references to User Parts as 
sources or sinks of signalling message implicitly include these parts of 
level 3 unless the opposite is evident from the context or explicitly stated. 

A description of the level 3 functions in the context of a signalling 
network is given in Section 3 below. The detailed requirements for signalling 
network functions are given in Recommendation (Q.704) C3D. Some means for 
testing and maintenance of the signalling network are provided and the detailed 
requirements are given in Recommendation (Q.707) C43. 

2.2.5 User Part functions (Level 4) 


Level 4 consists of the different User Parts. Each User Part defines 
the functions and procedures of the signalling system that are particular to a 
certain type of user of the system. 

The extent of the User Part functions may differ significantly between 
different categories of users of the signalling system, such as: 

Users for which most user communication functions are defined 
within the signalling system. Examples are telephone and data 
call control functions with their corresponding Telephone and 
Data User Parts. 

Users for which most user communication functions are defined 
outside the signalling system. An example is the use of the 
signalling system for transfer of information for some management 
or maintenance purpose. For such an "external user" the User Part 
may be seen as a "mailbox" type of interface between the external 
user system and the message transfer function in which for example 
the user information transferred is assembled and disassembled 
to/from the applicable signalling message formats. 

2.3 Signalling message 

A signalling message is an assembly of information, defined as level 3 
or 4, pertaining to a call, management transaction, etc., that is transferred 
as an entity by the message transfer function. 

Each message contains service information including a service 
indicator identifying the source User Part and possibly additional 
information such as an indication whether the message relates to international 
or national application of the User Part. 
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The signalling information of the message includes the actual user 
information, such as one or more telephone or data call control signals, 
aunagement and maintenance information, etc., and information identifying the 
type and format of the message. It also includes a label that provides 
information enabling the message: 

- to be routed by the level 3 functions and through • signalling 
network to its destination, and 

to be directed at the receiving User Part to the particular 
circuit, call, management or other transaction to which the 
message is related. 

On the signalling link, each signalling message is packed into Message 
Signal Units (MSU's) which also includes transfer control information related 
to the level 2 functions of the link. 

2.A Functional interface 


The following functional interface between the Message Transfer Part 
and the User Parts can be seen as a model illustrating the division of 
functions between these parts. The interface Csee Figure 2-3 (Q.701)D is purely 
functional and need not appear as such in an implementation of the system. 
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Figure 2-3 ( 1C.7~11 ) - Functional interface between the 

message transfer part and the user parts 


The main interaction between the Message Transfer Part and the User 
Parts is the transfer of signalling messages across the interface; each message 
consisting of service information and signalling information as described 
above. Message delimitation information is also transferred across the 
interface with the message. 

In addition to the transfer of messages and associated information the 
interaction may also include flow control information, e.g. an indication from 
the Message Transfer Part that it is unable to serve a particular destination. 

A description of tne characteristics of the Message Transfer Part as 
seen from the functional interface and the requirements to be met by potential 
users of the message transfer function is given in Section 4. 
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3 Signalling network 

3.1 concepts and features 

3.1.1 Signalling network components 

A telecoununica tion network served by conmon channel signalling is 
composed of a number of switching and processing nodes interconnected by 
transmission links. The nodes in the teleconmunication network that are 
provided with common channel signalling are in the context of signalling 
referred to as signalling points . 

In specific cases there may be a need to partition the conmon channel 
signalling functions at such a (physical) node into logically separate entities 
from a signalling network point of view; i.e. a given (physical) node may be 
defined as more chan one signalling point. One example is an exchange at the 
boundary between the international and a national signalling network. 

Any two signalling points, for which the possibility of communication 
between their corresponding User Part functions exists, are said to have a 
signalling relation . 

An example is when two telephone exchanges are directly connected by a 
bundle of speech circuits. The exchange of telephone signalling relating to 
these circuits then constitutes a signalling relation between the telephone 
User Part functions in those exchanges in their role as signalling points. 

Another example is when administration of customer and routing data in 
a telephone exchange is remotely controlled from an operation and maintenance 
centre by means of communication through the common channel signalling system. 
This communication then constitutes a signalling relation between the 
applicable operation and maintenance User Part functions at the telephone 
exchange and the corresponding functions at the operation and maintenance 
centre. 


The common channel signalling system uses signalling links to convey 
the signalling messages between two Signalling Points. A number of signalling 
links that directly interconnect two signalling points which are used as a 
module constitute a signalling link set . Although a link set typically 
includes all parallel signalling links it is possible to use more than one link 
set in parallel between two signalling points. A group of links within a link 
set that have identical characteristics (e.g. the same data link bearer rate) 
are called a link group . 

Two signalling points that are directly interconnected by a signalling 
link set are, from a signalling network structure point of view, referred to as 
adjacent signalling points . Correspondingly, two signalling points that are 
not directly interconnected are non-adjacent signalling points. 
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3.1.2 Signalling modes 

The term signalling mode refers to the association between the path 
taken by a signalling message and the signalling relation to which the message 

refers. 


In the associated mode of signalling the messages relating to a 
particular signalling relation between two adjacent signalling points are 
conveyed over a link set directly interconnecting those signalling points. 

In the non-associated mode of signalling the messages relating to a 
particular signalling relation are conveyed over two or more link sets in 
tandem passing through one or more signalling points other than those which are 
the origin and the destination of the messages. 

The quasi-associated mode of signalling is a limited case of the 
non-associated mode where the path taken by a message through the signalling 
network is predetermined and, at a given point in time, fixed. 

Signalling System No. 7 is specified for use in the associated and 
quasi-associated modes. The Message Transfer Part does not include features to 
avoid out-of-sequence arrival of messages or other problems that would 
typically arise in a fully non-associated mode of signalling with dynamic 
message routing. 

Examples of signalling modes are illustrated in Figure 3-1 (Q.70I). 
3.1.3 Signalling point modes 

A signalling point at which a message is generated, i.e. the location 
of the source User Part function, is the originating point of that message. 

A signalling point to which a message is destined, i.e. the location 
of the receiving User Part function, is the destination point of that 
message. 


A signalling point at which a message received on a signalling link is 
transferred to another link, i.e. neither the location of the source nor the 
receiving User Part function, is a signalling transfer point (STP) . 

For a particular signalling relation the two signalling points thus 
function both as originating and destination points for the messages exchanged 
in the two directions between them. 

In the quasi-associated mode the function of a signalling transfer 
point is typically located in a few signalling points which may be dedicated to 
this function or may combine this function with some other (e.g. switching) 
function. A signalling point serving as a signalling transfer point functions 
as an originating and a destination point for the messages generated and 
received by the level 3 function of the Message Transfer Part also in cases 
when no user functions are present. ' 
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3.1.4 Message labelling 

Each aessage contains a label. In the standard label the portion that 
is used for routing is called the routing label . This routing label 
includes: " 

a) Explicit indications of destination and originating points of 
the aessage, i.e. identification of the signalling relation 
concerned. 

b) A code used for load sharing which may be the least 
significant part of a label component that identifies a user 
transaction at level 4. 

The standard routing label assumes that each signalling point in a 
signalling network is allocated a code according to a code plan, established 
for the purpose of labelling, that is unambiguous within its domain. Messages 
labelled according to international and national code plans are discriminated 
by means of an indication in the service information included in each message. 

The standard routing label is suitable for national applications also. 
However, the signalling system includes the possibility for using different 
labels nationally. 

3.2 Signalling message handling functions 

Figure 3-2 (Q.70I) illustrates the signalling message handling 
functions. 

3.2.1 Message routing 

Message routing is the process of selecting, for each signalling 
message to be sent, the signalling link to be used. In general, message routing 
is based on analysis of the routing label of the message in combination with 
predetermined routing data at the signalling point concerned. 

Message routing is destination code dependent with typically an 
additional load sharing element allowing different portions of the signalling 
traffic to a particular destination to be distributed over two or more 
signalling links. This traffic distribution may be limited to different links 
within a link set or applied to links in different link sets. 

Each succession of signalling links that may be used to convey a 
message from the originating point to the destination point constitutes a 
message route. Signalling route is the corresponding concept for a possible 
path, referring to a succession of link sets and signalling transfer points, 
between the originating and destination points. 

In Signalling System No. 7 message routing is made in a manner by 
which the message route taken by a message with a particular routing label is 
predetermined and, at a given point in time, fixed. Typically, however, in the 
event of failures in the signalling network, the routing of messages, 
previously using the failed message route, is modified in a predetermined 
manner under control of the signalling traffic management function at 
level 3. 
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Although there are in general advantages in using a uniform routing of 
messages belonging to different User Parts, the service indicator included in 
each message provides the potential for using different routing plans for 
different User Parts. 

3.2.2 Message distribution 

Message distribution is the process which, upon receipt of a message 
at its destination point, determines to which User Part the message is to be 
delivered. This choice is made on analysis of the service indicator. 

3.2.3 Message discrimination 


Message discriminat i on is the process which, upon receipt of a 
message at a signalling point, determines whether or not the point is the 
destination point of that message. This decision is based on analysis of the 
destination code in the routing label in the message. If the signalling point 
is the destination point the message is delivered to the message distribution 
function. If it is not the destination point, i.e. in the case when it serves 
as a signalling transfer point for that message, the message is delivered to 
the message routing function for further transfer to a signalling link. Message 
discrimination thus is a function required only at a signalling point that acts 
as a signalling transfer point. 

3.3 Signalling network management functions 

Figure 2-3 (Q.701) illustrates the signalling network management 
functions. 


3.3.1 Signalling traffic management 

The tasks of the signalling traffic management function are: 

a) to control message routing; this includes modification of 
message routing to preserve, when required, accessibility of all 
destination points concerned or to restore normal routing; 

b) in conjunction with modifications of message routing, to 
control the resulting transfer of signalling traffic in a 
manner that avoids irregularities in message flow; 

c) flow control. 

Control of message routing is based on analysis of predetermined 
information about all allowed potential routing possibilities in combination 
with information, supplied by the signalling link management and 
signalling route management functions, about the status of the signalling 
network (i.e. current availability of signalling links and routes). 

Changes in the status of the signalling network typically result in 
modification o. • rrent message routing and thus in transfer of certain 
portions of the signalling traffic from one signalling link to another. The 
transfer of signalling traffic is performed in accordance with specific 
procedures. These procedures - changeover, changeback, forced rerouting and 
controlled rerouting - are designed to avoid, as far as the circumstances 
permit, such irregularities in message transfer as loss, mis-sequencing or 
multiple delivery of messages. 
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The changeover and changeback procedures involve communication with 
Other signalling point(s). For example, in the case of changeover from a 
failing signalling link, the two ends of the failing link exchange information 
(via an alternative path) that normally enables retrieval of messages that 
otherwise would have been lost on the failing link. However, as further 
explained later, these procedures cannot guarantee regular message transfer in 
all circumstances. 1 

A signalling network has to have a signalling traffic capacity that is 
higher than the normal traffic offered. However, in overload conditions 
(e.g. due to network failures or extremely high traffic peaks) the 
signalling traffic management function takes flow control actions to minimize 
the problem. An example is provision of an indication to the local user 
functions concerned that the Message Transfer Part is unable to transport 
messages to a particular destination in the case of total breakdown of all 
signalling routes to that destination point. If such a situation occurs at a 
signalling transfer point a corresponding indication is given to the signalling 
route management function for further dissemination to other signalling points 
in the signalling network. 

3.3.2 Signalling link management 

The task of the signalling link management function is to control the 
locally connected link sets. In the event of changes in the availability of a 
local link set it initiates and controls actions aimed at restoring the normal 
availability of that link set. 

The signalling link management function also supplies information 
about the availability of local links and link sets to the signalling traffic 
management function. 

The signalling link management function interacts with the signalling 
link function at level 2 by receipt of indications of the status of signalling 
links. It also initiates actions at level 2 such as, for example, initial 
alignment of an out-of-service link. 

The signalling system can be applied with different degrees of 
flexibility in the method of provision of signalling links. A signalling link 
may for example consist of a permanent combination of a signalling terminal 
device and a signalling data link. It is also possible to employ an arrangement 
in which any switched connection to the remote end may be used in combination 
with any local signalling terminal device. It is the task of the signal 1ing 
link management function in such arrangements to initiate and control 
reconfigurations of terminal devices and signalling data links to the extent 
such reconfigurations are automatic. In particular, this involves interaction, 
not necessarily direct, with a switching function at level 1. 

3.3.3 Signalling route management 

Signalling route management is a function that relates to the 
quasi-associated mode of signalling only. Its task is to transfer information 
about changes in the availability of signalling routes in the signalling 
network to enable remote signalling points to take appropriate signalling 
traffic management actions. Thus a signalling transfer point may, for example, 
send messages indicating inaccessibility of a particular signalling point via 
that signalling transfer point thus enabling other Signalling Points to stop 
routing messages into an incomplete route. 
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3.4 Testing and maint e nance fu n ctions 

Figure 2-3 (Q.701) illustrates that the signalling system includes 
some standard testing and maintenance procedures that use level 3 messages. 
Furthermore, any implementation of the system typically includes various 
implementation dependent means for testing and maintenance or equipment 
concerned with the other levels. 

3.5 Use of the signalling network 

3.5.1 Signalling network structure 

The signalling system may be used with different types of signalling 
network structures. The choice between different types of signalling network 
structures may be influenced by factors such as the structure of the 
telecommunication network to be served by the signalling system and 
administrative aspects. 

In the case when the provision of the signalling system is planned 
purely on a per signalling relation basis, the likely result is a signalling 
network largely based on associated signalling, typically supplemented by a 
limited degree of quasi-associated signalling for low volume signalling 
relations. The structure of such a signalling network is mainly determined by 
the patterns of the signalling relations. International signalling is an 
example of an application for which this approach is suitable. 

Another approach is to consider the signalling network as a common 
resource that should be planned according to the total needs for common channel 
signalling. The high capacity of digital signalling links in combination with 
the needs for redundancy for reliability then typically leads to a signalling 
network based on a high degree of quasi-associated signalling with some 
provision for associated signalling for high volume signalling relations. The 
latter approach to signalling network planning is more likely to allow 
exploitation of the potential of common channel signalling to support network 
features that require communication for purposes other than the switching of 
connections. 

Further considerations about the use of a signalling network are given 
in Recotmnendation (Q.705) C53. 

3.5.2 Provision of signalling facilities 

In general, the most important factor for the dimensioning of the 
signalling network is the need for reliability by means of redundancy. 

Depending on the signalling network structure and the potential for 
reconfiguration of signalling equipment the required redundancy may be provided 
by different combinations of: 

redundancy in signalling data links (e.g. nominated reserves or 
switched connections), 

- redundancy in signalling terminal devices (e.g. a common pool 
of terminals for the whole signalling point), 

- redundancy of signalling links within a link set (typically 
operating with load sharing), 
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- redundancy in signalling routes for each destination (possibly 
operating with load sharing), 

The loading capacity of a digital signalling link is high in relation 
to the signalling traffic generated for call control signalling. Therefore, in 
aiany typical applications the links will be lightly loaded and signalling 
traffic volume will be a secondary factor for the dimensioning <of the 
signalling network. However, in high signalling traffic applications or when 
analogue links with lower speeds are used it may be necessary to dimension the 
traffic capacity by provision of additional signalling links. The message 
routing principles adopted for the signalling system allow partitioning of the 
total signalling traffic into different portions based on load sharing, 
destination point code and service information. Such partitioning provides a 
useful means of controlling the load and dimensioning of the capacity of 
different sections of a signalling network, as it allows distribution of 
different portions of the signalling traffic. It can also be used to dedicate 
certain parts of a signalling network to signalling traffic related to a 
particular user. 

3.5.3 Application of signalling network functions 

The signalling network functions provided by the signalling system are 
designed to cater for a range of signalling network configurations. All of 
those functions need not necessarily be present at all signalling points. The 
necessary functional content at level 3 at a particular signalling point 
depends for example on what signalling mode(s) are used, whether or not it is a 
signalling transfer point, what type of signalling equipment redundancy is 
employed, etc. It is thus feasible to implement level 3 functions with 
modularity for different capabilities corresponding to different signalling 
network configurations. As a special case it is even possible to apply the 
signalling system without using the level 3 element at all, e.g. in a small 
exchange or private automatic branch exchange which can only be reached via one 
primary pulse code modulation system. 

4 Message transfer capability 

4.1 General 


The Message Transfer Part recommendations specify methods by which 
different forms of signalling networks can be established. The requirements for 
the Message Transfer Part have primarily been determined by the requirements of 
call control signalling for the telephone and circuit switched data 
transmission services. However, the Message Transfer Part is also intended to 
have the ability to serve as a transport system for other types of information 
transfer. The following summarises the typical characteristics of the transport 
service that may be offered by the Message Transfer Part to a potential user of 
this ability. 

All information to be transferred by the Message Transfer Part must be 
assembled into messages. The linking of the source and sink of a message is 
inherent in the label in combination with the signalling routes existing 
between the two locations. From a transportation point of view each message is 
self-contained and handled individually. The nature of the transport service 
offered by the Message Transfer Part is therefore similar to that offered by 
a packet switched network. In addition, all messages containing the samp label 
constitute a act of messages that is handled in a uniform manner by thp Messagp 
Transfer Part, thus ensuring, in normal circumstances, regular delivery in the 
correct sequence. 
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4.2 User location in system structure 

A potential user of tne transport service is typically included in the 
system structure by provision of a separate User Part. This requires allocation 
of a service indicator code, the specification of which is part of both the 
Message Transport Part and User Part concerned. 

As an alternative, a potential user may be catered for, together with 
other similar users, by an already existing or new User Part. In such a case 
the discrimination between messages belonging to this and the other is an 
internal siatter within the User Part concerned. It then follows that all 
messages belonging to such a User Part are necessarily handled, e.g. as regards 
routing, in a uniform manner by the Message Transfer Part. 

4.3 Message content 

4.3.1 Code transparency 

Information with any code combination generated by a user can be 
transferred by the Message Transfer Part provided that the message respects the 
requirements described in the following sections 

4.3.2 Service information 


Each message must contain service information coded in accordance with 
the rules specified in C63. 

4.3.3 Meaaage label 

Each message must contain a label consistent with the routing label of 
the signalling network concerned. See also C7U. 

4.3.4 Meaaage length 

The information content of a message should be an integral number of 

octets. 

The total amount of signalling information transferable in one message 
is liar* ' by some parameters of the signalling system; although normally 
limited to about 60 octets the signalling system can, if required in certain 
national applications, accept transfer of user information blocks in the orde r 
of 236 octets in single messages. 

Depending on the signalling traffic characteristics of a user and of 
other users sharing the same signalling facilities, there may be a need to 
limit message lengths below the system limit based on queueing delay 
considerations. 

In the case when information blocks generated by a user function 
exceed the allowed message length, it is necessary to implement means for 
segmentation and blocking of such information blocks within the User Part 
concerned. 
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4.4 User accessibility 

The accessibility of user functions through a signalling network 
depends on the signalling nodes and routing plan employed in that network. 

In the case when only the associated mode of signalling is employed, 
only user functions located at adjacent signalling points may be accessed. 

In the case when quasi-associated signalling is employed, user 
functions located at any signalling point may be accessed provided that the 
corresponding message routing data is present. 

4.5 Transport service performance 

Purther detailed information is provided in 
Recommendation (0.706) C8D. 

4.5.1 Message transfer delay 

The normal delay for transfer of messages between user locations 
depends on factors such as distance, signalling network structure, signalling 
data link type and bit rate and processing delays. 

A small proportion of messages will be subject to additional delay 
because of transmission disturbances, network failures, etc. 

4.5.2 Message transfer failures 

The Message Transfer Parts has been designed to enable it to transfer 
messages in a reliable and regular manner even in the presence of network 
failures. However, inevitably some failures will occur the consequences of 
which cannot be avoided with economic measures. Below, the types of failures 
that may occur and some typical probabilities of their occurrence are 
described. C83 provides further detailed information that can be used to 
estimate failure rates for particular cases. 

In the case when a potential user function requires a reliability of 
the transport service that cannot be guaranteed by the Message Transfer Part, 
the reliability for that user may be enhanced by adoption of appropriate 
level 4 procedures, possibly including some means of supplementary end-to-end 
error control. 
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The following types of message transfer failures are possible, and 
expected probabilities for such failures in typical applications are indicated, 

see also C83: 

s) Unavailability of the transport service to one or more 

locations - the availability of the message transfer capabiliry 
depends on the redundancy provided in the signalling network; the 
availability can therefore be dimensioned. 

• b) Loss of messages - the probability of loss of messages mainly 
depends on the reliability of signalling equipment; typically 
it is expected to be lower than 10 - 7. 

c) Mi8-sequencing of messages - may in certain configurations of 
quasi-associated signalling occur with rare combinations of 
independent failures and disturbances. The probability, in 

such configurations, of a message being delivered out-of-sequence 
depends on many factors but is expected to be lower than 10*10. 

d) Delivery of false information - undetected errors may lead to 
delivery of false information; the possibility of an error in 
a message delivered is expected to be lower than 10~10. 


(3854) 
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Kecc 


ndation Q.702 


SIGNALLING DATA LINK 


1 General 

1.1 A signalling data link is a bidirectional transmission path for 
signalling, comprising two data channels operating together in opposite 
directions at the same data rate. It constitutes the lowest functional level 
(level 1) in the Signalling System No. 7 functional hierarchy. 

1.2 Functional configuration of a signalling data link is shown in 
Figure 1-1 (Q.702). 

1.3 A digital signalling data link is made up of digital 
transmission channels D and digital switches or their terminating 
equipment providing an interface to signalling terminals. The digital 
transmission channels may be derived from a digital stream having a frame 
structure as specified for digital exchanges and for pulse code modulation 
multiplex equipment (Recommendations G.732 C1D, G.733 C23, G.734 C33, 

G.744 C4D, G.746 C53, G.73A C5 bis3, G.73B C6J, G.73C C6 bis 3 
G.73Y C73, etc.), or from digital streams having a frame structure 
specified for data circuits (Recommendations X.50 C81, X.51 C93, 

X.50 bis C103, X.51 bis C11D). 

1.4 An analogue signalling data link is made up of voice-frequency 
analogue transmission channels either 4 kHz or 3 kHz spaced, and modems. 

1.5 Signalling System No. 7 is capable of operating over both 
terrestrial and satellite transmission links 1). 

1.6 The operational signalling data link shall be exclusively 
dedicated to the use of a Signalling System No. 7 signalling link between two 
signalling points. No other information should be carried by the same channel 
together with the signalling information. 

1.7 Equipment such as echo suppressors, digital pads, or A/u law 
convertors attached to the transmission link must be disabled in order to 
assure full duplex operation and bit integrity of the transmitted data stream. 

1.8 64 kbit/s digital signalling channels entering a digital exchange 

via a multiplex structure shall be switchable as semi-permanent channels in the 
exchange. 


1) The terms transmission chsnnel and transmission link are 

used in Signalling System No. 7 instead of transfer channel and transfer 
link used in Signalling System No. 6. 

(3854) 
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a. Example 1 : Digital signalling data link via digital switch block 



JNot_e - The interlace function is provided* for example, by a modem in an analogue 
signalling data link, a data circuit terminating equipment (PCL) or a 
timeslot access equipment in a digital signalling data link. 

b. Example 2 : Signalling data link (digital or analogue) via interface 
equipment 


Figure 1-1 ( (t-I ) " Functional configuration of a signalling data link 
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2 Signalling bit rate 

2.1 General 

2.1.1 The standard bit rate on a digital bearer will be 64 kbit/s. 

2.1.2 Lower bit rates may be adopted for each application taking into 
account the user part requirements and the capability of available transmission 
links. 

2.1.3 Minimum signalling bit rate for telephone call control 
applications will be 4.8 kbit/s. For other applications such as network 
management, bit rates lower than 4.8 kbit/s can also be used. 

2.2 Use of bit rates lower than 64 kbit/s 

2.2.1 For national telephone call control applications, use of 
Signalling System No. 7 at bit rates lower than 64 kbit/s 6hall take account 
of the requirement to minimize the answer signal delay when in-band line 
signalling systems are involved (Recommendation Q.27 C12D). 

2 . 2.2 Signalling System No. 7 can be used for direct international 
application at bit rates lower than 64 kbit/s between countries which have nc 
in-band line signalling systems in their national extension networks (see 
Section 2.1.3) • 

2.2.3 The possible use of Signalling System No. 7 at bit rates lower 
than 64 kbit/s between countries which have in-band line signalling systems 
in their national extension networks is for further study. 

3 Error characteristics and availability 

Error characteristics and availability requirements will conform to 
relevant Recommendations (for example. Recommendation C.8XZ C13D on digital 
circuits). No additional characteristics or requirements will be specified 
in this Recommendation. 

4 Interface specification points 

4.1 Interface requirements may be specified at one of three points. A, 

B or C in Figure 4-1 (Q.702). The appropriate point depends on the nature of 
transmission links used and the approach toward the implementation of interface 
equipment adopted by each Administration. 

4.2 For the international application, interface requirements at 
either Point B, or Point C will apply. 

4.3 Interface requirements for an international digital signalling 
data link will be specified at Point C in accordance with the specific 
structure used. (See Section 5.) 

4.4 Interface requirements for an international analogue signalling 

data link will be specified at Point B on a single channel basis, and thus are 
independent of multiplex equipment used. (See Section 6.) 
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4.5 Interface at Point A may or may not appear in particulai 
implementations, as each Administration may adopt different approaches 
towards the implementation of interface equipment. If it does appear in 
implementations, then the interface requirements specified in 
Recommendations V.10 C14D, V.ll C153, V.24 C16D, V.28 C173, V.35 Cl 83, 

V.36 C193, X.24 C20D and G.703 C21J (for 64 kbit/a interface) should be 
followed as appropriate. 

4.6 Implementations which do not follow all the requirements in the 
relevant Recommendation cited above should nevertheless take into account those 
requirements that are specified for testing and maintenance actions which 
require communication between the two ends of a data link. Interface 
requirements for testing and maintenance are specified in 

Reconmendation (Q.707) C22J. 

5 Digital signalling data link 

5.1 Signalling data link derived from the 2048 kbit/s digital path 

When a signalling data link is to be derived from a 2048 kbit/s 
digital path, the following shall apply: 

a) The interface requirements, specified at Point C in 

Figure 4-1 (Q.702), should comply with Recommendations G.703 C21D 
for the electrical characteristics and G.732 C13 and G.734 C3D 
for the frame structure. 

b) The signalling bi- rate shall be 64 kbit/s. 

c) The standard channel imeslot for the use of a signalling 
data link is timeslot 16. When Timeslot 16 is not available, 
any channel timeslot available for 64 kbit/s user transmission 
may be used. 

d) No bit inversion is performed. 

5.2 Signalling data link derived from the 8448 kbit/s digital path 


When a signalling data link is to be derived from a 8448 kbit/s 
digital path, the following shall apply: 

a) The interface requirements, specified at Point C in 

Figure 4-1 (Q.702), should comply with Recommendations G.703 C213 
for the electrical characteristics and G.744 C43 and G.746 C5J 
for the frame structure. 

b) The signalling bit rate shall be 64 kbit/s. 

c) The standard channel timeslots for the use of a signalling 

data link are timeslots 67 to 70 in descending order of priority. 
When they are not available, any channel timeslot available for 
64 kbit/s user transmission may be used. 

d) No bit inversion is performed. 
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a. Example 1 : Digital signalling data link, via a digital switch block 



b. Example 2 : Signalling data link (digital or analogue) via interface 
equipment 


Figure 4-1 ( 1Q..7021 ) - Interface specification points 


5.3 Signalling data link derived from the 1544 kbit/s digital path 
(For further study.) 

Note - When a signalling bit rate of 64 kbit/s is adopted, the 
values of bits should be inverted within the signalling terminal or the 
interface equipment in order to meet the minimum mark density requirements 
of the Reconmendation G.733 C23 based PCM systems. 

5.4 Signalling data link established over a digital path made up 
by digital sections based on different (A,u) encoding laws 

(For further study.) 


(3854) 







- 40 - 

AF VII -No. 18-E 


5.5 Signal ling data link est abl i shed over data circuit-; 

When a signalling data link is to be established over data circuit 1 - 
derived from a 64 Kbit/s digital stream having a frame structure as specified 
in such Recommendations as X.50 C83, X.51 C93, X.50 bis C103 and 
X.51 bis C113 the following shall apply: 

a) The interface requirements, specified at Point C in 

Figure 4-1 (Q.702), should comply with relevant requirements 
in one of the above mentioned Recoramendations, applicable to 
the environment of the intended use. 

b) When 64 kbit/s multiplexed streams are carried on 2048 kbit/s 
or 1544 kbit/6 digital path. Recommendations G.73A C5 bis 3, 

C.73b C63, G.73C L6 bis3 and G.73v C73 should apply. 

6 Analogue signalling data link 

6.1 Signalling bit rate 

6.1.1 Applications of the analogue signalling data link, must take 
account of the delay requirements described in Section 2.2. 

6.1.2 For telephone call control applications, signalling bit rate over 
an analogue signalling data link shall be higher or equal to 4.8 kbit/s. 

6.2 Interface r equ ir ements 

In case of 4.8 kbit/s operation, interface requirements specified at 
the interface point B in Figure 4-1 (Q.702) should comply with relevant 
requirements specified for 4.8 kbit/s modems in Recoiranendat ions V.27 C233 and 
V.27 bis C243. In addition, the following shall apply: 

a) Application of either Recoramendations V.27 C233 or 
V.27 bis C243 depends on the quality of the analogue 
transmission channels used. Recommendation V.27 C233 shall 
apply only to transmission channels conforming to 
Recommendation M.1020 C253, while Recommendation V.27 bis C243 

to transmission channels conforming to Recoimnendation M.1020 C253 
or of lower quality. 

b) Full duplex operation over a four-wire transmission link 
should be adopted. 

c) If a separate modem ia to be used, the interface requirements 
specified in Recotmnendations V.10 C143, V.ll C153, V.24 C163 
and V.28 C173, applicable at Point A in Figure 4-2 (Q.702), 
should be followed as much as possible. 
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tec 


ndation Q.703 


SIGXALLDtC LINK 


1 General * 

1.1 Introduction 

1.1.1 This Recommendation describes the functions and procedures for and 
relating to the transfer of signal messages over one signalling data link. The 
signalling link functions, together with a signalling data link as bearer, 
provide a signalling link for reliable transfer of signalling messages between 
two directly connected signalling points . 

Signalling messages delivered by superior hierarchical levels are 
transferred over the signalling link in variable length signal units . The 
signal units include transfer control information for proper operation of the 
signalling link in addition to the signalling information. 

1.1.2 The aignalling link functions comprise: 

a) Signal unit delimitation. 

b) Signal unit alignment. 

c) Error detection. 

d) Error correction. 

e) Initial alignment. 

f) Signalling link error monitoring. 

All these functions are coordinated by the link state control , see 
Figure 1-1 (Q.703). 

1.2 Signal unit delimitation and alignment 

The beginning and end of a signal unit are indicated by a unique 8 bit 

pattern, the flag . Measures are taken to ensure that the pattern cannot be 

imitated elsewhere in the unit. 

Loss of alignment occurs when a bit pattern disallowed by the 
delimitation procedure (mote than six consecutive ones) is received, or when a 
certain maximum length of signal unit is exceeded. 

Loss of alignment will cause a change in the mode of operation of the 
signal unit error rate monitor . 
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1.3 Error detection 


The error detection function is performed by means of 16 check bits 
provided at the end of each signal unit. The check bit6 are generated by the 
transmitting signalling link terminal by operating on the preceding bits of the 
signal unit following a specified algorithm. At the receiving signalling link 
terminal 1) the received check bits are operated on using specified 
rules, which correspond to that algorithm. 

If consistency is not found between the received check bits and the 
preceding bits of the signal unit, according to the algorithm, then the 
presence of errors is indicated and the signal unit is discarded. 

1.4 Error correction 

1.4.1 Two forms of error correction are provided, the basic method e'v- 

the preventive cyclic retransmission method . The following criteria sh^ ' ’ be 
used for determining the international fields of application for the two 
methods: 

a) the basic method applies for signalling links using 
non-intercontinental terrestrial transmission means and for 
intercontinental signalling links where the one-way propagation 
delay is less than 15 ms, 

b) the preventive cyclic retransmission method applies for 
intercontinental signalling links where the one-way propagation 
delay is greater than or equal to 15 ms and for all signalling 
links established via satellite. 

In cases where one signalling link within an international link set is 
established via satellite, the preventive cyclic retransmission method should 
be used for all signalling links of that link set. 

1.4.2 The basic method is a non-compelled, positive/negative 
acknowledgement, retransmission error correction system. A signal unit which 
has been transmitted is retained at the tr mitting signalling link terminal 
until a positive acknowledgement is receivcj. If a negative acknowledgement is 
received then the transmission of new signal units is interrupted and those 
signal units which have been transmitted but not yet positively acknowledged 
starting with that indicated by the negative acknowledgement will be 
retransmitted once, in the order in which they were first transmitted. 

1.4.3 The preventive cyclic retransmission method is a non-compelled, 
positive acknowledgement, cyclic retransmission, forward error correction 
system. A signal unit which has been transmitted is retained at the 
transmitting signalling link terminal until a positive acknowledgement for that 
signal unit is received. During the period when there arc- no new signal units 
to be transmitted sll the signal units which have not yet been positively 
acknowledged are retransmitted cyclically. 


1) A signalling link terminal refers to the means of performing 

all of the functions defined at level 2 regardless of their implementation. 
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The forced retransmission procedure ia defined to ensure that 
forward error correction occurs in adverse conditions (e.g. high error rate 
and/or high traffic loading). 

When a predetermined number of retained, unacknowledged signal unit6 
exist the transmission of new signal units is interrupted and the retained 
signal units are retransmitted cyclically until the number of unacknowledged 
signal units is reduced. i 

1.5 Initial alignment 

The initial alignment procedure is appropriate to both first time 
initialization (e.g. after "switch-on") and alignment in association with 
restoration after a link failure. The procedure is based on the compelled 
exchange of status information between the two signalling points concerned 
and the provision of a proving period. No other signalling link is involved in 
the initial alignment of any particular link, the exchange occurs only on the 
link to be aligned. 

1.6 Signalling link error monitoring 

Two signalling link error rate monitor functions are provided; one 
which is employed whilst a signalling link is in service and which provides 
one of the criteria for taking the link out of service, and one which is 
employed whilst a link is in the proving state of the initial alignment 
procedure. These are called the signal unit error rate monitor and the 
alignment error rate monitor respectively. The characteristics of the signal 
unit error rate monitor are based on a signal unit error count incremented and 
decremented using the "leaky bucket" principle whilst the alignment error rate 
monitor is a linear count of signal unit errors. During loss of alignment the 
signal unit error rate monitor error count is incremented in proportion to the 
period of the loss of alignment. 

1.7 Link state control functions 


Link state control is a function of the signalling link which 
provides directions to the other signalling link functions. The interfaces with 
link state control are shown in Figure 1-1 (Q.703) and Figure 1-2 (Q.703). The 
split into the functional blocks shown in the Figures is made to facilitate 
description of the signalling link procedures and should not be taken to imply 
any particular implementation. 

The link state control function is shown in the overview diagram, 
Figure 1-2 (Q.703), and the detailed state transition diagram, 

Figure 11-2 (Q.703). 
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2 laiie ligul unit format 

2.1 General 


Signalling and other information originating from a user part is 
transferred over the aignalling link by means of signal units. 

A aignal unit is constituted of a variable length aignalling 
information field which carries the information generated by a user part 
and a number of fixed length fields which carry information required for 
message transfer control. In the case of link status signal units the 
signalling information field is replaced by a status field which is generated 
by the signalling link terminal. 

2.2 Signal unit format 


Three types of signal unit are differentiated by means of the length 
indicator contained in all aignal units, i.e.: Message Signal Units, link 
status signal units and fill in signal units. Message signal units are 
retransmitted in case of error, link status signal unit and fill in signal 
units are not. The basic formats of the signal units are shown in Figure 2-1 
(Q.703). 
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a. Basic format of a Message Signal Unit (MSU) 





F - Flag 
CK - Check bits 

SIF - Signalling information field 
SIO - Service information octet 
LI - Length indicator 
FIB - Forward indicator bit 
FSN - Forward sequence number 
BIB - Backward indicator bit 
BSN - Backward sequence number 
SF - Status field 


Figure 2-1 (Q.703) - Signal unit formats 
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2.3 Function and codes of the signal unit fields 

2.3.1 General 

The message transfer control information encompasses 8 fixed length 
fields in the signal unit which contain information required for error control 
and message alignment. 

2.3.2 Flag 

The opening flag indicates the start of a signal unit. The opening 
flag of one signal unit is normally the closing flag of the preceding signal 
unit. The closing flag indicates the end of a signal unit. The bit pattern for 
the flag is 01111110. 

2.3.3 Length indicator 

The length indicator is used to indicate the number of octets 
following the length indicator octet and preceding the check bits and is a 
number in binary code in the range 0-63. The length indicator differentiates 
between the three types of signal unit as follows: 

Length indicator ** 0 : fill in signal unit 

Length indicator * 1 or 2 : link status signal unit 

Length indicator * 2 : message signal unit 

In national signalling networks, in the case that a signalling 
information field spanning more than 62 octets is included in a message signal 
unit, the length indicator is set to 63. 

2.3.4 Service information octet 

The service information octet is divided into the service 
indicator and the sub-service field . 

The service indicator ia used to associate signalling information with 
a particular user part and ia present only in message signal units. 

The content of the sub-service field is described in 
Reconmendation Q.704, Section 12.2.2 C13. 

Note - The Message Transfer Part may handle messages for different 
users (i.e. messages with different service indicators) with different 
priorities. These priorities are for further study. 


(3A54) 



- 51 - 

AP VII-No. 18-E 


2.3.5 Sequen *■» numbering 

The forward sequence number is the sequence number of the signal 
unit in which it is carried. 

The backward sequence number is the sequence number of a signal unit 
being acknowledged. ■ 

The forward sequence number and backward sequence number are numbers 
in binary code from a cyclic sequence ranging from 0 to 127 (see Sections 5 
and 6). 


2.3.6 Indicator bits 

The forward indicator bit and backward indicator bit together with 
the forward sequence number and backward sequence number are used in the 
basic error control method to perform the signal unit sequence control and 
acknowledgement functions. (See Sections 5.2 and 6.) 

2.3.7 Check bits 

Every signal unit has 16 check bits for error detection. (See 
Section 4.) 

2.3.8 Signalling information field 

The signalling information field consists of an integral number of 
octets, greater than or equal to 2 and less than or equal to 62. 

In national signalling networks it may consist of up to 
272 octets 1). 

The format and codes of the signalling information field are defined 
for each user part. 

2.3.9 Status field 

The formats and codes of the status field are described in 
Section 9. 


2.4 Order of bit transmission 


Each of the fields mentioned in Section 2.3 will be transmitted in the 
order indicated in Figure 2-1 (Q.703). 

Within each field or sub-field the bits will be transmitted with the 
least significant bit first. The 16 check bits are transmitted in the order 
generated (see Section 4). 


1) The value 272 allows a single message signal unit to 

accommodate information blocks of up to 256 octets in length accompanied 
by a label and possible additional housekeeping information which may, for 
example, be used by level 4 to link such information blocks together. 
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3 Signal unit delimitation 

3.1 Flags 

A signal unit includes an opening flag (see Section 2.2). The opening 
flag of a signal unit is normally considered to be the closing flag of the 
preceding signal unit (however, see Note to Section 5). In certain conditions 
(e.g. signalling link overload) a number of flags may be generated between two 
consecutive signal units. 

3.2 Zero insertion and deletion 

To ensure that the flag code is not imitated by any other part of the 
signal unit the ttansmitting signalling link terminal inserts a zero after 
every sequence of five consecutive ones before the flags are attached and the 
signal unit is transmitted. At the receiving signalling link terminal, after 
flag detection and removal, each zero which directly follows a sequence of five 
consecutive ones is deleted. 

4 Acceptance procedure 

4.1 Acceptance of alignment 

4.1.1 A flag which is not followed immediately by another flag is 
considered an opening flag. Whenever an opening flag is received the beginning 
of a signal unit is assumed. When the next flag (a closing flag) is received it 
is assumed to be the termination of the signal unit. 

4.1.2 If seven or more consecutive ones are received the signal unit 

error rate monitor enters the "octet counting" mode (see Section 4.1.4) and the 
next valid flag searched for. 

4.1.3 After deletion of the zeroes inserted for transparency the 
received signal unit length is checked to be a multiple of 8 bits and at least 
6 octets. If it is not then the signal unit is discarded and the signal unit 
error rate monitor is incremented. If more than m + 7 octets are received 
before a closing flag the "octet counting" mode is entered Csee Figure 9-2 

(Q.703)3 and the signal unit is discarded, m is the maximum length of the 
signalling information field (in octets) allowed on a particular signalling 
link, m takes the value 62 or 272 depending on the maximum message length 
restrictions of the signalling network concerned. 1) In the case of the 
basic error control method a negative acknowledgement may be sent accord ing 
to the rules set out in Section 5.2. 

4.1.4 When the "octet counting" mode is entered all the bits received 
after the last flag and before the next flag are discarded. The "octet 
counting" mode is left when the next correctly checking Signal Unit is 
received, this signal unit is accepted. 


1) The value 272 may apply in national signalling networks (see 

Section 2.3.8) and it allows a single message signal unit to acconnodate 
information blocks of up to 256 octets in length accompanied by a label 
and possible additional housekeeping information which may, for example, 
be used by level 4 to link such information blocks together. It remains 
for further study to determine if a unique value for the number of octets 
to be received before entering the "octet counting" mode is acceptable 
from an operational point of view. 
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4.2 Error detection 


The error detection function is performed by means of 16 check bits 
provided at the end of each signal unit. 

The check bits are generated by the transmitting signalling link 
terminal. They are the ones complement of the sum (Modulo 2) of: 

i) the remainder of xk (15 ♦ xl4 xl3 

♦ xl2.♦ *2 ♦ j ♦ 1) divided (Modulo 2) by the 

generator polynomial xl6 ♦ x!2 ♦ x5 ♦ 1, where k 
is the number of bits in the signal unit existing between, but 
not including, the final bit of the opening flag and the first 
bit of the check bits, excluding bits inserted for transparency, 
and 

ii) the remainder after multiplication by x!6 and then 
division (Modulo 2) by the generator polynomial 
xl6 + xl2 + x5 + 1 of the content of the signal 

unit, existing between but not including, the final bit of the 
opening flag and the first bit of the check bitB, excluding bits 
inserted for transparency. 

As a typical implementation, at the transmitting signalling link 
terminal, the initial remainder of the division is preset to all ones and is 
then modified by division by the generator polynomial (as described above) on 
all the fields of the signal unit; the ones complement of the resulting 
remainder is transmitted as the 16 check bits. 

At the receiving signalling link terminal, the correspondence between 
the check bits and the remaining part of the signal unit is checked; if a 
complete correspondence is not found the signal unit is discarded. 

As a typical implementation at the receiving signalling link terminal, 
the initial remainder is preset to all ones, and the serial incoming protected 
bits including the check bits (after the bits inserted for transparency are 
removed) when divided by the generator polynomial will result in a remainder of 
0001110100001111 (xl5 through xO, respectively) in the absence of 
transmission errors. 

5 Basic error correction method 

5.1 General 


The basic error correction method is a non-compelled method in which 
correction is performed by retransmission. In normal operation the method 
ensures correct transfer of message signal units over the signalling link, in 
sequence and with no double delivery. As a consequence, no resequencing or 
eliminating of the received information is required within the user parts. 

Positive acknowledgements are used to indicate correct transfer of a 
message signal units. Negative acknowledgements are used as explicit requests 
for retransmission of signal units receivejd in a corrupt form. 
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To minimize the number of retransmissions and the resulting message 
signal unit delay a request for retransmission is made only when a message 
signal unit (not another signal unit) has been lost because of, for example, 
transmission errors or disturbances. 

The method requires that transmitted but not yet positively 
acknowledged message aignal units remain available for retransmission. To 
maintain the correct message signal unit sequence when a retransmission is 
made, the message aignal unit, the retransmission of which has been requested, 
and any aubsequently transmitted message signal units are retransmitted in the 
order in which they were originally transmitted. 

As part of the error correction method each signal unit carries a 
forward sequence number, a for ward indicator bi t, a backward sequence number 
and a backward indicator bi t. The error correction procedure operates 
independently in the two transmission directions. The forward sequence number 
and forward indicator bit in one direction together with the backward sequence 
number and backward indicator bit in the other direction are associated with 
the message signal unit flow in the first direction. They function 
independently of the message signal unit flow in the other direction and its 
associated forward sequence number, forward indicator bit, backward sequence 
number and backward indicator bit. 


The transmission of new message signal units is temporarily stopped 
during retransmissions or when no forward sequence number values are available 
to be assigned to new message signal units (due to a high momentary load or 
corruption of positive acknowledgements) (see Section 5.2.2). 

Under normal conditions, when no message signal units are to be 
transmitted or retransmitted, fill in signal units are Bent continuously. In 
some particular cases link status signal units, continuous fill-in signal units 
or flags may be sent as described in Sections 7, 8 and 10. 


Acknowledg em ents (pos itive adknowledgement a nd negative 
acknowledgement! 


5.2.1 


Sequence numbering 


For the purposes of acknowledgement and signal unit sequence control, 
each signal unit carries two sequence numbers. The signal unit sequence control 
is performed by means of the forward sequence number. The acknowledgement 
function ia performed by means of the backward sequence number. 


The value of the forward sequence number of a message aignal unit is 
obtained by incrementing (Modulo 128, see Section 2.3.5) the last assigned 
value by 1. 


This forward sequence number value uniquely identifies the message 
aignal unit until its delivery ia accepted without errors and in correct 
sequence, by the receiving terminal. The forward sequence number of a aignal 
unit other than a message aignal unit assumes the value of the forward sequence 
number of the last transmitted message signal unit. 
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5.2.2 Signal unit sequence control 

Information regarding the service information octet, signalling 
information field and forward sequence number and the length of each message 
signal unit is retained at the transmitting signalling link terminal until an 
acknowledgement is received (see Section 5.2.3). In the meantime the same 
forward sequence number cannot be used for another message signal unit (see 
Section 5.2.3). 

A forward sequence number value can be assigned to a new message 
signal until it is sent when a positive acknowledgement concerning that value 
incremented by at least one (Modulo 128) is received (see Section 5.2.3). 

This means that not more than 127 signal units may be available for 
retransmission. 

The action to be taken at the receiving signalling link terminal upon 
receipt of a correctly checking signal unit is determined by comparison of the 
received forward sequence number with the forward sequence number of the last 
previously accepted signal unit and on comparison of the received forward 
indicator bit with the latest sent backward indicator bit. In addition as the 
appropriate action differs for a message signal unit and another signal unit, 
the length indicator of the received signal unit mus be examined. 

a) If the signal unit is a fill-in signa jnit then: 

i) If the forward sequence jmber v,.iue equals the forward 
sequence number value of toe last accepted message signal 
unit then the signal unit is processed within the message 
transfer part, 

ii) If the forward sequence number value is different from the 
forward sequence number value of the last accepted message 
signal unit, then the signal urit is processed within the 
message transfer part. If the received forward indicator 
bit is in the same state as the last sent backward 
indicator bit, a negative acknowledgement is sent. 

b) If the signal unit is a link status signal unit then it 

is processed within the message transfer part. 

i) If the forward sequence number value is the same as that of 
the last accepted signal unit then the signal unit is 
discarded, regardless of the state of the indicator bits. 

ii) If the forward sequence number value is one more (Modulo 12B 
see Section 2.3.6) than that of the last accepted signal 
unit and if the received forward indicator bit is in the 
same state as the last sent backward indicator bit, then 

the signal unit is accepted and delivered to level 3. 

Explicit positive acknowledgements to the accepted signal 
units are sent as specified in Section 5.2.3. 

If the forward sequence number is one more than that of 
the last accepted signal unit and if the received forward 
indicator bit is not in the same state as the last sent 
backward indicator bit then the signal unit is discarded. 


d 
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iii) If the forward sequence number value is different from those 
values mentioned in (i) and (ii) above, then the signal 
unit is discarded. If the received forward indicator bit 
is in the same state as the last sent backward indicator 
bit a negative acknowledgement is sent. 

Monitoring of the backward sequence number value and 
backward indicator bit value is performed even for those 
signal units that are discarded by the signal unit sequence 
control as described in Section 5.3. 

5.2.3 Positive acknowledgement 

The receiving signalling link terminal acknowledges the acceptance of 
one or more message signal units by assigning the forward sequence number value 
of the latest accepted message signal unit to the backward sequence number of 
the next signal unit sent in the opposite direction. The backward sequence 
numbers of subsequent signal units retain this value until a further message 
signal unit is acknowledged, which will cause a change of the backward sequence 
number sent. 

The acknowledgement to an accepted message signal unit also represents 
an acknowledgement to all, if any, previously accepted, though not yet 
acknowledged, message signal units. 

5.2.4 Nega tive acknowl e dgemen t 

If s negative acknowledgement is to be sent (see Section 5.2.2) then 
the backward indicator bit value of the signal units transmitted is inverted. 

The new backward indicator bit value is maintained in subsequently sent signal 
units until a new negative acknowledgement is to be sent. The backward sequence 
numbers assume the value of the forward sequence numler of the last accepted 
message signal unit. 

5.3 Retransmission 

5.3.1 Response to a positive acknowledgement 

The transmitting signalling link terminal examines the backward 
sequence number value of the received message signal units and fill-in signal 
units that have satisfied the polynomial error check. The previously sent 
message signal unit, which has a forward sequence number value identical to 
the received backward sequence number value will no longer be available for 
transmission. 

When an acknowledgement of a message signal unit having a given 
forward sequence number value is received, all other message signal units 
which preceded that message signal unit are considered to be acknowledged even 
though the corresponding backward sequence numbers have not been received. 

In the case that the same acknowledgement is consecutively received a 
masher of times no further action is taken. 

In the case that a signal unit is received having a backward sequence 
number value which is not the same as the previous one or one of the forward 
sequence number values of the signal units available for retransmission, the 
signal unit is discarded. The following signal unit is discarded. 
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If any two backward sequence number values in three consecutively 
received signal units are not the same as the previous one or any of the 
forward sequence number values of the signal units in the retransmission 
buffer at the time that they are received, then level 3 is informed that the 
link is faulty. 

In the case of excessive delay in the reception of a link failure 
indication is given to level 3. 

5.3.2 Response to a negative acknowledgement 

When the received backward indicator bit is not in the same state as 
the last sent forward indicator bit all the message signal units available for 
retransmission are transmitted in correct sequence starting with the signal 
unit which has a forward sequence number value of one more (Modulo 128, see 
Section 2.3.6) than the backward sequence number associated with the received 
backward indicator bit. 

New message signal units can only be sent when the last message signal 
unit available for retransmission has been transmitted. 

At the start of a retransmission the forward indicator bit is 
inverted, it thus becomes equal to the backward indicator bit value of the 
received signal units. The new forward indicator bit value is maintained in 
subsequently transmitted signal units until a new retransmission is started. 
Thus, under normal conditions the forward indicator bit included in the 
transmitted signal units is equal to the backward indicator bit value of the 
received signal units. If a retransmitted message signal unit is lost then this 
is detected by a check on the forward sequence number and forward indicator bit 
(see Section 5.2.2) and a new retransmission request is made. 

In the case that a signal unit is received having a forward indicator 
bit value indicating the start of a retransmission when no negative 
acknowledgement has been sent then that signal unit is discarded. 

If any two forward indicator bit values in three consecutively 
received signal units indicate the start of a retransmission when no negative 
acknowledgement has been sent at the time that they are received, then level 3 
is informed that the link is faulty. 

Note - Repetition of message signal units 

The signal unit sequence control makes it possible to repeat a message 
signal unit which has not yet been acknowledged without affecting the basic 
error correction procedure. Thus a form of forward error correction by means of 
repetition of message signal units is possible as a national option (for 
example to reduce the effective signalling link speed in special national 
applications, and in long loop delay applications to lower the retransmission 
rate and thus reduce the average message delay). In the case of repetition each 
signal unit should be defined by its own opening and closing flags (i.e. there 
should be at least two flags between signal units) to ensure that the repeated 
signal unit is not lost by the corruption of only a single flag. 
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6 Error correction by preventive cyclic retransmission 

6.1 General 


The preventive cyclic retransmission method is essentially a 
non-compelled forward error correction method, whereby positive 
acknowledgements are needed to support the forward error correction. 

Each message signal unit must be retained at the transmitting 
signalling link terminal until a positive acknowledgement arrives from the 
receiving signalling link terminal. 

Error correction is effected by preventive cyclic retransmission of 
the siessage signal units already sent, though not yet acknowledged, preventive 
cyclic retransmission takes place whenever there are no new message signal 
units or link status signal units available to be sent. 

To complement preventive cyclic retransmission, the message signal 
units available for retransmission are retransmitted with priority when a limit 
of the number of message signal units or a limit of the number of message 
signal unit octets available for retransmission has been reached. 

Under normal conditions, when no message signal units are to be 
transmitted or cyclically retransmitted, fill-in signal units are sent. In some 
particular cases link status signal units, continuous fill-in signal units or 
flags may be aent as described in Sections 7, 8 and 10. 

6.2 Acknowledgements 

6.2.1 Sequence numbering 

For the purposes of acknowledgement and signal unit sequence control, 
each signal unit carries 2 sequence numbers. The signal unit sequence control 
is performed by means of the forward sequence number. The acknowledgement 
function is performed by means of the backward sequence number. 

The value of the forward sequence number of a message signal unit is 
obtained by incrementing (Modulo 128, see Section 2.3.6) the lsst assigned 
value by 1. This forward sequence number value uniquely identifies the message 
signal unit until its delivery is accepted without errors and in correct 
sequence, by the receiving signalling link terminal. The forward sequence 
number of a signal unit other than a message signal unit assumes the value of 
the forward sequence number of the last transmitted message signal unit. 

6.2.2 Signal unit sequence control 

Information regarding the service information octet, signalling 
information field and forward sequence number of each message signal unit is 
retained at the transmitting signalling link terminal until the related 
acknowledgement is received (see Section 6.2.3). In the meantime the same 
forward sequence number value cannot be used for another message signal unit 
(see Section 6.2.3). 

A forward sentence number value can be assigned to a new message 
signal unit to be sent when an acknowledgement concerning thst value 
incremented by at least one (Modulo 128) is received (see Section 6.2.3). 
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The action to be taken at the receiving signalling link terminal upon 
receipt of a correctly checking signal unit is determined by comparison of the 
received forward sequence number with the forward sequence number of the last 
previously accepted signal unit. 

In addition, as the appropriate action differs for a message signal 
unit and another signal unit, the length indicator of the received signal unit 
must be examined. The forward indicator bit and the backward indicator bit are 
not used and are set to one. 

a) If the signal unit is not a message signal unit then the 

signal unit is processed within the message transfer part. 

b) If the signal unit is a message signal unit then: 

i) If the forward sequence number value is the same as that 
of the last accepted signal unit then the signal unit is 
discarded. 

ii) If the forward sequence number value is one more 
(Modulo 128, see Section 2.3.6) than that of the last 
accepted signal unit then the signal unit is accepted and 
delivered to level 3. 

Explicit positive acknowledgements for the accepted signal 
units are sent as specified in Section 5.2.3. 

iii) If the forward sequence number value is different from 
the values mentioned in i) and ii) above then the signal 
unit is discarded. Monitoring of the backward sequence 
number value is performed even for those signal units that 
are discarded by the signal unit sequence control, as 
described in Section 6.3.1. 

6.2.3 Positive acknowledgement 

The receiving signalling link terminal acknowledges the acceptance of 
one or more message signal units by assigning the forward sequence number value 
of the latest accepted message signal unit to the backward sequence number of 
the next signal unit sent. The backward sequence numbers of subsequent signal 
units retain this value until a further message signal unit is acknowledged, 
which will cause a change of the backward sequence number sent. The 
acknowledgement to an accepted message signal unit also represents an 
acknowledgement to all, if any, previously accepted though not yet acknowledged 
signal units. 
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6.3 Preventive cyclic retransmission 

6.3.1 Response to a positive acknowledgement 

All message signal units sent for the first time are retained until 
they have been positively acknowledged. 

The transmitting signalling link terminal examines the backward 
sequence number value of the received message signal units and fill-in signal 
units that have satisfied the polynomial error check. The previously sent 
message signal unit, the forward sequence number value of which is the same 
as the backward sequence number value, will no lunger be available for 
retransmission. 

When an acknowledgement for a message signal unit having a given 
forward sequence number value is received all other message signal units, if 
any, having forward sequence number values preceding that value (Modulo 128) 
are considered to be acknowledged, even though the corresponding backward 
sequence number has not been received. 

In the case that the same acknowledgement is consecutively received a 
number of times no further action is taken. 

In the case that a signal unit is received having a backward sequence 
number value which is not the same as the previous one or one of the forward 
sequence number values of the signal units in the retransmission buffer the 
signal unit is discarded. The backward sequence number of the following signal 
unit is not used as an acknowledgement to signal units in the retransmission 
buffer. 


If any two backward sequence number values in three consecutively 
received signal units are not the same as the previous one or any of the 
forward sequence number values of the signal units in the retransmission buffer 
at the time that they are received, then level 3 is informed that the link is 
faulty. 


6.3.2 Preventive cyclic retransmission procedure 

i) If no new signal units are available to be sent, the message 
signal units available for retransmission are retransmitted 
cyclically. 

ii) If new signal units are available, the retransmission cycle, 
if any, must be interrupted and the signal units be sent with 
priority. 

iii) Under normal conditions, when no message signal units are 

to be transmitted or cyclically retransmitted, fill-in signal 
units are sent continuously. In some particular cases link status 
signal units or flags may be sent as described in Sections 7 
and 10. 
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6.4 Forced retransmission 

To maintain the efficiency of error correction in those cases where 
automatic error correction by preventive cyclic retransmission alone is made 
impossible (by, for example, high signalling load) the preventive cyclic 
retransmission procedures oust be complemented by the forced retransmission 
procedure. j 

6.4.1 Forced retransmission procedure ; 

Both the number of message signal units available for retransmission 
(Hi) and the number of message signal unit octets available for 
retransmission (N 2 ) are monitored continuously. 

If one of them reaches its set limit, no new message signal units or 
fill-in signal units are sent and all the message signal units available for 
retransmission are retransmitted once with priority, in the order in which 
they were originally transmitted. If all message signal units available for 
retransmission have been sent once and neither Ni nor N 2 is at its limit 
value, the normal preventive cyclic retransmission procedure can be resumed. If 
not, all the message signal units available sent again with priority. 

6.4.2 Limitation of the values N i and N? 

Nl is limited by the maxinum numbering capacity of the forward 
sequence number range which dictates that not more than 127 message signal 
units can be available for retransmission. 

In the absence of errors M2 is limited by the signalling link loop 
delay Tl. It must be ensured that not more than TL/Teb ♦ 1 message 
signal unit octets are available for retransmission. 

Where: 

TL is the signalling link loop delay, i.e. the time between the 
sending of a message signal unit and the reception of the 
acknowledgement for this message signal unit in undisturbed 
operation; 

and 

Teb is the emission time of one octet. 
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7 Initial alignment procedure 

7.1 General 


The procedure is applicable to activation and to restoration of the 
link. The procedure provides a "normal" proving period for "normal" initial 
alignment and an "emergency" proving period for "emergency" initial alignment. 
The decision to apply either the "normal" or the "emergency" procedures is made 
unilaterally at level 3 (see Recommendation Q.704 C3D). Only the signalling 
link to be aligned is involved in the initial alignment procedure (i.e. no 
transfer of alignment information over other signalling links is required). 

7.2 Initial alignment status indications 

The initial alignment procedure employs four different alignment 
status indications: 

Status indication "0" (out of alignment) 

Status indication "N" ("normal" alignment status) 

Status indication "E" ("emergency" alignment status) 

Status indication "OS" (out of service) 

These indications are carried in the status field of the link status 
signal units (see Section 2.2). 

Status indication "0" is transmitted when initial alignment has been 
started and none of the status indications "0", "N", "E" or "OS" are received 
from the link. Status indication "N" is transmitted when, after having started 
initial alignment status indication "0", "N", "E" or "OS" is received and the 
terminal is in the "normal" alignment status. Status indication "E" is 
transmitted when, after having started initial alignment status indication ”0", 
"N", "E" or "OS" is received and the terminal is in the "emergency" alignment 
status, i.e. it must employ the short "emergency" proving period. 

Status indications "N" and "E" indicate the status of the transmitting 
signalling link terminal; this is not changed by reception of status 
indications indicating a different status at the remote signalling link 
terminal. Hence, if a signalling link terminal with a "normal" alignment status 
receives a status indication "E" it continues to send status indication "N" but 
initiates the short "emergency" proving period. 

Status indication "OS" informs the remote signalling link terminal 
that for reasons other than processor outage (e.g. on link failure) the 
signalling link terminal can neither receive nor transmit message signal 
units. 
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7.3 Initial alignment p rocedure 

The alignment procedure passes through a number of states during the 
initial alignment: 

- State 00, the procedure ia suspended. 

i 

- State 01, "not aligned"; the signalling link is not aligned and 
the terminal is sending status indication "0". Timeout T2 
is started on entry to State 01 and stopped when State 01 
is left. 1). 

i 

- State 02, "aligned"; the signalling link is aligned and the 
terminal is sending status indication "N" or "E", status 
indications "H", "E" or "OS" are not received. Timeout T 3 

is started on entry to State 02 and stopped when State 02 is 

left. 

i 
1 

| 


The procedure itself is described in the overview diagram, Figure 7-! 
(Q.703), and in state transition diagram. Figure 11-3 (Q.703). 

7.A Proving periods 

The values of the proving periods are: 

Pn ■ 216 octets P e *212 octets for both 64 kbit/s 
and lower bit rates. These values correspond to times of 8.2s and 0.3s 
respectively at 64 kbit/s, and 110s and 7s at 4.8 kbit/s. 

8 Processor outage 

The procedure for dealing with local and/or remote processor outage is 
described in Figure 1-4 (Q.703). 

A processor outage situation occurs when, due to factors at a 
functional level higher than level 2, use of the link is precluded. 

In this content, processor outage refers to a situation when 
signalling messages cannot be transferred to functional levels 3 and/or 4. This 
may be because of, for example, a central processor failure. It may also be due 
to a manually initiated blocking of an individual signalling link (see C4ZJ1. 

A processor outage condition may thus not necessarily affect all signalling 
links in a signalling point, nor does it exclude the possibility that level 3 
is able to control the operation of the signalling link. 


State 03, "proving"; the signalling link terminal is sending 
status indication "N" or "E", status indication "0" or "OS" 
are not received, the backward indicator bit and the backward 
sequence number transmitted are set to the received forward 
indicator bit and forward sequence number, proving has been 
started. 


1) It must be ensured that the values of this timeout are 

different at each end of a signalling link (see Reconsnendat ion Q.704, 
Section 10 C33). 
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When level 2 identifies a local processor outage condition, either by 
receiving an explicit indication from level 3, (i.e. local signalling link 
blocking, see Reconnendation Q.704, Section 3.2.6 C4D), or by recognizing a 
failure of level 3, it transmits link status signal units indicating processor 
outage. Provided that the level 2 function at the far end of the signalling 
link is in its normal operating stage (i.e. transmitting message signal units 
or fill-in signal units), upon receiving link status signal units indicating 
processor outage it notifies level 3 and begins to continuously transmit 
fill-in signal units. As soon as it correctly receives a message signal unit or 
a fill-in signal unit it notifies level 3 and returns to normal operation. 

When the local processor outage condition ceases, normal transmission 
of message signal units and fill-in signal units is resumed (provided that no 
local processor outage condition has arisen also at the remote end); as soon as 
the level 2 function at the remote end correctly receives a message signal unit 
or fill-in signal unit, it notifies level 3 and returns to normal operation. 
Format and code of link status signal units indicating processor outage (status 
indication 'PO') appear in Section 10. 


(3854) 
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9 Signalling link error monitoring 

9.1 General 

Two link error rate monitor functions are provided; one which is 
employed whilst a signalling link is in service and which provides one of the 
criteria for taking the link out of service, and one which is employed whilst a 
link is in the proving state of the initial alignment procedure (see 
Section 7.3). These are called the signal unit error rate monitor and the 
alignment error rate monitor respectively. 

9.2 Signal unit error rate monitor 

9.2.1 The characteristics of the signal unit error rate monitor are 
described by the curve of an orthogonal hyperbola which gives the time to cause 
a link failure indication to Level 3 (expressed in terms of messages) as a 
function of the signal unit error rate. The two parameters which determine the 
curve are; the number of consecutive Signal Units received in error that will 
cause an error rate high indication to Level 3, T (signal units), and the 
lowest signal unit error rate which will ultimately cause an error rate high 
indication to level 3, 1/D (signal unit errors/signal unit), Csee Figure 9-1 
(Q.703)3. 


9.2.2 The signal unit error rate monitor may be implemented in the form 

of an up/down counter decremented at a fixed rate (for every D received signal 
units or signal unit errors indicated by the acceptance procedure), but not 
below iera, and incremented every time a signal unit error is detected by the 
signal unit acceptance procedure (see Section 4), but not above the threshold 
LT (signal units)3. An excessive error rate will be indicated whenever the 
threshold CT (signal units)3 is reached. 

9.2.3 In the "octet counting" mode (see Section 4.1) the counter is 
incremented for every N octets received until a correctly checking signal unit 
is detected (causing the "octet counting" mode to be left). 

9.2.4 When the link is brought into service the monitor count should 
atart from xero. 


9.2.5 The values of the three parameters are: 
T ■ 64 signal units 

D ■ 256 signal unita/aignal unit error 
N - 16 octets 
T • 16 signal units 

D • 256 signal unita/aignal unit error 
W • 16 octets 


For 64 kbit/a 


For lower bit rates 


In the case of loss of alignment these figures will give times of 
approximately 128 ms and 854 ms to initiate changeover for 64 kbit/s and 
4.8 kbit/a respectively. 


(3854) 
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9.3 Alignment error rate monitor 

9.3.1 The alignment error rate monitor is a linear counter which is 
operated during normal and emergency proving periods. 

9.3.2 The counter is started from zero whenever the proving state 

T.State 03 of Figure 11-3 (Q.703)3 of the alignment procedure i$ entered and is 
then incremented for every signal unit error detected. It is also incremented 
for every N octets received while in the octet counting mode, as described in 
Section 9.2.3. 

9.3.3 When the counter reaches a threshold Ti, that particular proving 
period is aborted; on receipt of a correct signal unit or the expiry of the 
aborted proving period the proving state is re-entered. If proving is aborted M 
times then the link is returned to the out of service state. A threshold is 
defined for each of the two types of proving period (normal and emergency, see 
Section 7). These are Tin and Tie and apply to the normal proving 

period and the emergency proving period respectively. 

Proving is successfully completed when a proving period expires 
without an excessive error rate being detected and without the receipt of 
status indication "0" or "OS". 

9.3.4 The values of the 4 parameters for both 64 kbit/s and lower bit 
rates are: 

Tin - 4 

Tie - 1 

M - 5 

N - 16 


(3854) 
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10 Level 2 codes end priorities 

10.1 Link ststus signal unit 

10.1.1 The link ststus signal unit is identified by s length indicator 
value equal to 1 or 2. If the length indicator has a value of 1 then the status 
field consists of one octet, if the length indicator has a value of 2 then the 
status field consists of two octets. 

10.1.2 The format of the one octet status field is as follows: 


Spare 

CEA 

Status 


indications 

First bit 




transmitted 

5 

3 

-» 


ccin-mto 

Figure 10-1 (Q.?03) ~ Status field format 

10.1.3 The use of the link status indications is described in Section 7; 
they are coded as follows: 

CBA 

000 - Status indication "0" 

001 - Status indication "N" 

010 - Status indication "E" 

Oil - Status indication "OS" 

100 - Status indication "P0" 

10.2 Transmission priorities within level 2 
10.2.1 Five different items can be transmitted: 

i) New message signal units. 

ii) Message signal units which have not yet been acknowledged. 

iii) Link status signal units. 

iv) Fill-in signal units. 

v) Flags. 

In certain failure conditions it may only be possible to send flags or 
nothing at all. 


(3834) 
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10.2.2 For the basic error control method, two different priority 
situations may exist: 

A: Transmission B: Retransmission 

The priorities for each of these cases are shorn in Figure 10-2 

(Q.703). 

PRIORITY CASE 


A B 


RICHEST 

lii 

tii 


i 

ii 


lv 

lv 

LOV.'EST 

V 

V 


Figure 10-2 ( (q. 703( ) - Level 2 Priorities for the 

Basic Error Control Method 

10.2.3 For the preventive cyclic retransmiaaion methods two priority 
situations may exist: 

A: Normal case. B: Forced retransmission case. 


The priorities for each of these cases are shown in Figure 10-3 

(Q.703). 


PRIORITY CARE 


A R 


HIGHEST 

111 

111 


1 

11 


11 

1 


lv 

lv 

LOWEST 

V 

v 


Figure 10-3 ( IQ-703i ) - Level 2 Priorities for the 

Preventive Cyclic Retransmission 
Method 

Note - In the basic error control method, where the repetition of 
message signal units is employed as a national option, the repeated message 
signal unit will have a priority immediately below that of link status signal 
units. 
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11 State transition diagrams 

This section contains the description of the signalling link control 
functions, described in this Recommendation, in the form of state transition 
diagrams according to the CCITT Specification and Description Language (SDL). 

- Detailed functional block diagram: Figure 11-1 (i).703). 

- Link state control: Figure 11-2 (Q.703). 

Initial alignment control: Figure 11-3 (Q.703). 

Process or outage control: Figure 11-4 (Q.703). 

Delimitation, alignment and error control (receiving): 

Figure 11-5 (Q.703). 

- Delimitation, alignment and error control (transmitting): 

Figure 11-6 (Q.703). 

Basic transmission control: Figure 11-7 (Q.703). 

Basic reception control: Figure 11-8 (Q.703). 

Preventive cyclic retransmission transmission control: 

Figure 11-9 (Q.703). 

- Preventive cyclic retransmission reception control: 

Figure 11-10 (Q.70:>. 

- Alignment error rate monitor: Figure 11-11 (Q.703). 

Signal unit error rate monitor: Figure 11-12 (Q.703). 

The detailed functional breakdown shown in the following diagrams is 
intended to illustrate a reference model and to assist interpretation of the 
text in the earlier sections. The state transition diagrams are intended to 
show precisely the behaviour of the signalling system under normal and abnormal 
conditions as viewed from a remote location. It must be emphasised that the 
functional partitioning shown in the following diagrams is used only to 
facilitate understanding of the system behaviour and is not intended to specify 
the functional partioning to be adopted in a practical implementation of the 
signalling system. 

In the following figures the term signal unit refers to units which 
do not contain all error control information. 


(3854) 
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ABBREVIATIONS USED IN FIGURE 11-1 (ft-703) 


TB - Transmission buffer 

FTB - Retransmission buffer 

LSC - Link state control 

AERM - Alignment error rate monitor 

SU - Signal unit 

FSNT - FSN of the last MSU transmitted 

NACK - Negative acknowledgement 

FSNX - FSN expected 

BSNR - BSN received 

BIBR - BIB received 

BIBX - BIB expected 

SIO - Status indication "0" 

SIN - Status indication "N" 

SIE - Status indication "E" 

SIOS - Status indication "out of service" 

SIPO - Status indication "processor outage" 

FISU - Fill-in signal unit 
MSU - Message signal unit 
BIBT - BIB to be transmitted 
BSNT - BSN to be transmitted 

DAEDR - Delimination, alignment and error detection (receiving) 

RC - Reception control 

Ti - AERM threshold 

Tin - Normal AERM threshold 

SUERM - Signal unit error rate monitor 


(MM) 
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Figure 11 —L (Q.703) - Processor Outage Control 
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Figure 11-0 (Q.703) (Sheet 1-?) - Basic reception control 
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Figure 11-10{Q.703) (sheet 2-2) - Preventive cyclic retransmission 

reception control 
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Recc 


ndation Q.704 


SIGNALLING NETWORK FUNCTIONS AND MESSAGES 
1 Introduction 

1.1 General characteristics of the signalling network functions 

1.1.1 This Reconnendation describes the functions and procedures for and 
relating to the transfer of messages between the signalling points, which are 
the nodes of the signalling network. Such functions and procedures are 
performed by the Message Transfer Part at level 3, and therefore they assume 
that the signalling points are connected by signalling links, incorporating the 
functions described in Recommendations Q.702 C13 and Q.703 C2D. The signalling 
network functions must ensure a reliable transfer of the signalling messages, 
according to the requirements specified in Recooanendation Q.706 C3D even in the 
case of the failure of signalling links and signalling transfer points; 
therefore they include the appropriate functions and procedures necessary both 
to inform the remote parts of the signalling network of the consequences of a 
fault, and to appropriately reconfigure the routing of messages through the 
signalling network. 

1.1.2 According to these principles, the signalling network functions 
can be divided into two basic categories, namely: 

signalling message handling , and 
- signalling network management . 

The signalling message handling functions are briefly summarised in 
Section 1.2, the signalling network management functions in Section 1.3. The 
functional inter-relations between these functions are indicated in Figure 1-1 
(Q.704). 


1.2 Signalling message handling 

1.2.1 The purpose of the signalling message handling functions is to 
ensure that the signalling messages originated by a particular User Part at a 
signalling point (originating point) are delivered to the same User Part at the 
destination point indicated by the sending User Part. 

Depending on the particular circumstances, this delivery may be made 
through a signalling link directly interconnecting the originating and 
destination points, or via one or more intermediate signalling transfer 
points. 

1.2.2 The signalling message handling functions are btsed on the label 
contained in the messages which explicitly identifies the destination and 
originating points. 

The label part used for signalling message handling by the Message 
Transfer Part is called the routing label ; its characteristics are described 
in Section 2. 


(3854) 
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1.2.3 As illustrated in Figure 1-1 (Q.704), the signalling message handling 
functions are divided into: 

the message routing function, used at each signalling point 
to determine the outgoing signalling link on which a message has 
to be sent towards its destination point; . 

the message discrimination function, used at a signalling 
point to determine whether a received message is destined to the 
point itself or has to be transferred to the message routing 
function (i.e. when the concerned point acts as a signalling 
transfer point); 

the message distribution function, used at each signalling 
point to deliver the received messages (destined to the point 
itself) to the appropriate User Part. 

The characteristics of the message routing, discrimination and 
distribution functions are described in Section 2. 

1.3 Signalling network management 

1.3.1 The purpose of the signalling network management functions is to 
provide reconfiguration of the signalling network in the case of failures. Such 
a reconfiguration is effected by use of appropriate procedures to change the 
routing of signalling traffic in order to by-pass the faulty links or 
signalling points; this requires communication between signalling points (and, 
in particular, the signalling transfer points) concerning the occurrence of the 
failures. Moreover, in some circumstances it is necessary to activate and align 
new signalling links, in order to restore the required signalling traffic 
capacity between two signalling points. When the faulty link or signalling 
point is restored the opposite actions and procedures take place, in order to 
re-establish the normal configuration of the signalling network. 

1.3.2 As illustrated in Figure 1-1 (Q.704), the signalling network 
management functions are divided into: 

- signalling traffic management , 

- signalling link management , and 

- signalling route management . 

These functions are used whenever an event (such as the failure or 
restoration of a signalling link) occurs in the signalling network; the list of 
the possible events and the general criteria used in relation to each 
signalling network management function are specified in Section 3. 


•r 
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1.3.3 Sections 4 to 9 specify the procedures pertaining to signalling 
traffic nanagement. In particular, the rules to be followed for the 
■odification of signalling routing appear in Section 4. The diversion of 
traffic according to these rules is made, depending on the particular 
circumstances, by means of one of the following procedures: changeover , 
changeback , forced rerouting and controlled rerouting . They are specified 
in Section 5 to 8 respectively. Moreover in the case of congestion at 
signalling points the signalling traffic management may need io slow down 
signalling traffic on certain routes by using the signalling traffic flow 
control procedure specified in Section 9. 

1.3.4 The different procedures pertaining to signalling link management 
are: restoration , activation and inactivation of a signalling link, 

link set activation and automatic allocation of signalling terminals and 
signalling data links. These procedures are specified in Section 10. An 
alternative to these procedures which may be used within national networks is 
described in Annex A. 

1.3.5 The different procedures pertaining to signalling route management 
are: the transfer-prohibited, transfer-allowed and signal 1ing-route-set 
test procedures specified ~in Section 11. 

1.3.6 The format characteristics, consnon to all message signal units 
which are relevant to the Message Transfer Part, level 3, are specified in 
Section 12. 

1.3.7 Labelling, formatting and coding of the signalling network management 
messages are specified in Section 13. 

1.3.8 The description of signalling network functions in form of state 
transition diagrams according to the CCITT Specification and Description 
Language (SDL) is given in Section 14. 
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2 Signalling Message handling 

2.1 General 

2.1.1 Signalling message handling comprises message routing, discrimination 

and distribution functions which are performed at each signalling point in the 
signalling network. j 

Message routing is a function concerning the messages to be sent, 
while message distribution is a function concerning the received messages. The 
functional relations between message routing and distribution appear in 
Figure 2-1 (Q.704). 


To/from Level U 
(up level) 



Figure ?-l ( jQ.70l) ) - Message routing, discrimination and 

distribution 


2.1.2 When a message comes from level 4 (or is originated at level 3, in the 
case of Message Transfer Part-level 3 messages), the choice of the particular 
signalling link on which it has to be sent is made by the message routing 

fun tion. When two or more links are used at the same time to carry traffic 
having a given destination, this traffic is distributed among them by the load 
sharing function, which is a part of the message routing function. 

2.1.3 When a message comes from level 2, the discrimination function is 
activated, in order to determine whether it is destined to this signalling 
point (acting as a destination point), or it is destined to another signalling 
point in which case it has to be transmitted on an outgoing link according to 
the routing function (signalling point acting as a signalling transfer point 1. 

2.1.4 In the case that the message is destined to the receiving signalling 
point, the message distribution function is activated in order to deliver it to 
the appropriate User Part (or to the local Message Transfer Part-level 3 
functions). 

2.1.5 Message routing, discrimination and distribution are based on the part 
of the label called the routing label, on the service indicator and, in 
national networks, also on the national indicator. They con also be influenced 
by different factors, such as a request (automatic or manual) obtained from a 
management system. 


(3854) 



- 104 - 

AP VII-No. 1B-E 


2.1.6 The position and coding of the service indicator and of the nation-,’ 
indicator are described in Section 12.2. The characteristics of the label of 
the messages pertaining to the various User Parts are described in the 
specification of each separate User Part and in Section 13 for the signalling 
network management messages. The label used for signalling network *ianagem»- 
messages is also used for testing and maintenance messages Csee j 
Recommendation Q.707 (4)3. Moreover the general characteristics of the routing 
label are described in Section 2.2. ; 

> 

1, A description of the detailed characteristics of the message routing 

function, including load sharing, appears in Section 2.3; principles concernin, 
the number of load shared links appear in Recommendation Q.705, 

Section 2.3 C53. 

A description of the detailed characteristics of the message- 
discrimination and distribution functions appears in Section 2.4. 

2.2 Routing label 

2.2.1 The label contained in a signal message, and used by the relevant 
User Part to identify the particular task to which the message refers (e.g. a 
telephone circuit), is also used by the Message Transfer Part to route the 
message towards its destination point. 

The part of the message label that is used for routing is called th>- 
routing label and it contains all the information necessary to deliver the 
message to its destination point. 

Normally the routing label is common to all the services and 
applications in a given signalling network (national or international) 

(however, if this is not the case, the particular routing label of a message is 
determined by means of the service indicator). 

The standard routing label is specified in the following. This label 
should be used in the international signalling network and is applicable also 
in national applications. 

Note - There may be applications using a modified label having the 
same order and function, but possibly different sizes, of sub-fields as the 
standard routing label. 
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2.2.2 The standard routing label has a length of 32 bits and is placed at 
the beginning of the Signalling Information Field. Its structure appears in 
Figure 2-2 (Q.704). 



DPC * Destination Point Code 
OPC * Originating Point Code 
SLS ■ Signalling Link Selection 


igure P-2 ( |q. 7Ql ) - Routing 1 abel structure 


2.2.3 The desti nation point code (DPC) indicates the destination point of 
the message. The originating point~code (OPC) indicates the originating 
point of the message. The coding of 'these codes is pure binary. Within each 
field the least significant bit occupies the first position and is transmitted 
first. 


A unique numbering scheme for the coding of the fields will be used 
for the signalling points of the international network, irrespective of the 
User Parts connected to each signalling point. 

2.2.4 The signalling link selection (SLS) field is used, where 
appropriate, in performing load sharing, see Section 2.3. This field exists in 
all types of messages and always in the same position. The only exception to 
this rule is some Message Transfer Part-level 3 (c.g. the changeover order), 
for which the message routing function in the signalling point of origin of the 
message is not dependent on the field: in this particular case the field does 
not exist as such, but it is replaced by other information (e.g. in the case of 
the changeover order, the identity of the faulty link). 

In the case of circuit related messages, the field contains the least 
significant bits of the circuit identification code (or bearer identification 
code, in the case of the Data User Part), these are not repeated elsewhere. 

In the case of Message Transfer Part-level 3 messages, the signalling 
link selection field exactly corresponds to the signalling link code (SLC) 
which indicates the signalling link between the destination point and 
originating point to which the message refers. 
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2.2.5 From the rule stated in 2.2.4 above it follows that the signalling 
link selection of messages generated by any User Part6 will be vised in th* 1 ~>a d 
sharing mechanism. As a consequence, in the case of User Parts which are not 
specified (e.g. transfer of charging information! but for which there is tie 
requirement to maintain the order of transmission of the messages, the field 
should be coded with the same value for all messages belonging to tlje sar. 
transaction, sent in a given direction. * 

▼ . . . . % 

J.2.6 The above principles should also apply to modified label structur.s 

that may be used nationally. 

2.3 Message routing function 

2.3.1 The message routing function is based on the information contained 

in the routing label; moreover in some circumstances the service indicator may 
also need to be used for routing purposes. 

Note - A possible case for the use of the service indicator is that 
which would arise from the use of messages supporting the signalling route 
management function (i.e. transfer-prohibited, transfer-allowed and 
signal 1ing-route-set-messages 1 referring to a destination more restrictive than 
a single signalling point (e.g. an individual User Part) (see Section 11). 
Another case may be in relation to signal1ing-route-test procedures which may 
be defined for testing and maintenance purposes Csee (4)3. 

The number of such cases should be kept to a minimum in order to apply 
the same routing criteria to as many User Parts as possible. 

Each signalling point will have routing information that allows it to 
determine the signalling link over which a message has to be sent on the basis 
of the destination point code and signalling link selection field and, in sotr.e 
cases, of the national indicator (see Section 2.4.3). Typically the destination 
point code is associated with more than one signalling link that may be used to 
carry the message; the selection of the particular signalling link is made by 
means of the signalling link selection field, thus effecting load sharing. 

2.3.2 Two basic cases of load sharing are defined, namely; 

a) load sharing between links belonging to the same link 6et, 

b) load sharing between links not belonging to the same link 
set. 

The capability to operate in load sharing according to both these 
cases is mandatory for any signalling point in the international network. 

In case a) the traffic flow carried by a link set is shared (on the 
basis of the signalling link selection field) between different signalling 
(inks belonging to the link set. An example of such a case is given by s link 
iet directly interconnecting the originating and destination points in the 
associated mode of operation, such as represented in Figure 2-3 (Q.704). 


(»W> 
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SLS ■ XXXO 


SIS - XXXI 



ccrrt - n «« 


Figure 2-3 ( |q.70il ) 


- Example of load shari nf- 
within a link set 


In case b) traffic relating to a given destination is shared (on the 
basis of the signalling link selection field) between different signalling 
links not belonging to the same link set, such as represented in Figure 2-4 
(Q.704). The load sharing rule used for a particular signalling relation may or 
may not apply to all the signalling relations which use one of the signalling 
links involved (in the example, traffic destined to B is shared between 
signalling links DE and DF with a given signalling link selection field 
assignment, while that destined to C is sent only on link DF, due to the 
failure of link EC). 

As a result of the message routing function, in normal conditions all 
the messages having the same routing label (e.g. call set-up messages related 
to a given circuit) are routed via the same signalling links and signalling 
transfer points. 

Principles relating to the number of load shared links appear in C53. 




Figure 2-4 ( [Q.7041 ) 


Example of load sharing between 
link sets 


2.3.3 The routing information mentioned in Section 2.3.1 should be 
appropriately updated when some event happens in the signalling network, which 
is relevant to the concerned signalling point (e.g. failure of a signalling 
link or unavailability of a signalling route). The updating of the routing 
information is made according to the particular event (see Section 3) and to 
the signalling routing modification rules specified in Section 4. 



J 
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2.4 Message discrimination and distribution functions 

2.4.1 The routing criteria and load sharing method described in the 

previous section imply that a signalling point, sending messages pertaining t.> 
a given signalling transaction on a given link, should be able to receive and 
process messages pertaining to that transaction, e.g. in response tojthe sent 
oqes, coming from any (but only one) link. ■* 

£ The destination point code field of the received messages is examined 

by the discrimination function in order to determine if they are destined to 
the receiving signalling point or, in the case of a signalling point having th«- 
signalling transfer point capability, they are not; in the latter case they art- 
directed to the routing function, as described in the previous sections, in 
order to be sent on the appropriate outgoing link towards the message 
destination point. 

When a signalling point detects that a received message cannot be 
delivered to its destination point, it sends in response a transfer-prohibited 
message as specified in Section 11.2. 

2.4.2 If the destination point code of the message identifies the 
receiving signalling point, the service indicator is examined by the message 
distribution function and the message is delivered to the corresponding bser 
Part (or to the Message Transfer Part-level 3). 

2.4.3 In the case of a signalling point handling both international and 
national signalling traffic (e.g. an international gateway exchange) the 
national indicator is also examined in order to determine the relevant 
nianbering scheme (international or national) and possibly the label structure. 
Moreover within a national network the national indicator may be examined to 
discriminate between different label structures or between different signalling 
point nisnbering if dependent on the network levels, see Section 12.2. 

3 Signalling network management 

3.1 General 

3.1.1 The signalling network management functions provide the actions 
and procedures required to maintain signalling service and to restore normal 
signalling conditions in the event of disruption in the signalling network, 
either in signalling links or at signalling points. For example, in the case of 
a link failure the traffic conveyed over the faulty link should be diverted to 
one or more alternative links. The link failure may also result in unavailable 
signalling routes and this, in turn, may cause diversion of traffic at other 
signalling points in the signalling network (i.e. signalling points to which no 
faulty links are connected). 


( 3 $ 34 ) 
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3.1.2 The occurrence of or recovery from failures generally results in a 
change of the status of the affected signalling link(s) and route(s). A 
signalling link may be considered by level 3, either as "available" or 
"unavailable" to carry signalling traffic; in particular, an available 
signalling link becomes unavailable if it is recognised as "{jailed", 
"deactivated" or "blocked" 1) and it becomes once again available if it 

is recognized as "restored", "activated” or "unblocked" respectively. A 
signalling route may be considered by level 3 as "available" or "unavailable" 
too. The detailed criteria for the determination of the changes in the status 
of signalling links and routes are described in Sections 3.2 and 3.4 
respectively. 

3.1.3 Whenever a change in the status of a signalling link or route 
occurs, the three different signalling network management functions (i.e. 
signalling traffic management, link management and route management) are 
activated, when appropriate, as follows: 

a) the signalling traffic management function is used to divert 
signalling traffic from a link or route to one or more different 
links or routes, or to temporarily slow down signalling traffic 
in the case of congestion at a signalling point; it comprises 
the following procedures: 

- changeover (see Section 5), 
changeback (see Section 6), 

- forced rerouting (see Section 7), 
controlled rerouting (see Section 8), 
signalling traffic flow control (see Section 9). 

b) The signalling link management function is used to restore 
failed signalling links, to activate idle (not yet aligned) 
links and to de-activate aligned signalling links; it comprises 
the following procedures (see Section 10): 

- signalling link activation, restoration and deactivation, 
link set activation, 

- automatic allocation of signalling terminals and signalling 
data links. 


1) The "blocked" condition arises when the unavailability of a 

signalling link does not depend on a failure in the link itself, but 
on other causes, such as a "processor outage" condition in a signalling 
point. 
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c) The signalling route management function is used to 

distribute information about the signalling network status, in 
order to block or unblock signalling routes; it comprises the 
following procedures: 

transfer-prohibited procedure (see Section 11.i), 

* 

J - transfer-allowed procedure (see Section 11.3), 

ft 

3 — signalling-route-set-test procedure (see Section 11.4). 

3.1.4 An overview of the use of the procedures relating to the different 
management functions on occurrence of the link and route status changes is 
given in Section 3.3 and 3.5 respectively. 

3.2 Status of signalling links 

3.2.1 A signalling link is always considered by level 3 in one of two 
possible major states: available and unavailable. Depending on the cause of 
unavailability, the unavailable state can be subdivided into three possible 
cases as follows Csee also Figure 3-1 (Q.704)D: 

unavailable, failed or inactive, 

unavailable, blocked, 

- unavailable, failed or inactive and blocked. 

The concerned link can be used to carry signalling traffic only if it 
is available. Six possible events can change the status of a link: signalling 
link failure, restoration, deactivation, activation, blocking and unblocking; 
they are described in Sections 3.2.2 to 3.2.7. 

3.2.2 Signalling link failure 

A signalling link (in service or blocked, see 3.2.6) is recognised by 
level 3 as failed when: 

a) A link failure indication is obtained from level 2. The 
indication may be caused by: 

intolerably high signal unit error rate, see 
Reconmendation Q.703, Section 9 C6D; 

excessive length of the realignment period, see 
Recommendation Q.703, Section 4.1 C73 and 9 C103; 

; - excessive delay of acknowledgements, see 

* Recommendation Q.703, Section 5.3 C83 and 6.3 C93; 

* - failure of signalling terminal equipment; 

two out of three unreasonable backward sequence numbers or 
forward indicator bits (see Recommendation Q.703, 

Sections 5.3 C83 and 6.3 C9D); 
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reception of consecutive link status signal 
units indicating out of alignment, out of servi.r, 
normal or emergency terminal status (see 
Recommendation Q.703, Section 1.7 C10D). 

The first two conditions are detected by the signal unit error rate 
monitor (see Reconmendation Q.703, Section 8 C11D). 

b) A request (automatic or manual) is obtained from a 
management or maintenance system. 

Moreover a signalling link which is available (not blocked! is 
recognized by level 3 as failed when a changeover order is received. 

3.2.3 Signalling link restoration 


A signalling link previously failed is restored when both ends of the 
signalling link have successfully completed an initial alignment procedure 
(see C10D). 

3.2.4 Signalling link deactivation 


A signalling link (in service, failed or blocked) is recognized by 
level 3 as deactivated (i.e. removed from operation) when: 

a) A request is obtained from the signalling link management 
function (see Section 10). 

b) A request (automatic or manual) is obtained from an externa! 
management or maintenance system. 

3.2.5 Signalling link activation 

A signalling link previously inactive is recognized by level 3 as 
activated when both ends of the signalling link have successfully completed an 
initial alignment procedure (see C10D). 

3.2.6 Signalling link blocking 

A signalling link (which is not failed or inactive) is recognized 
blocked when: 

a) An indication is obtained from the signalling terminal that 
a processor outage condition exists at the remote terminal 
(i.e. link status signal units with processor outage indication 
are received, see Recommendation Q.703, Section 8 C11D. 

b) A request (automatic or manual) is obtained f roc a 
management system. 

Note - A link becomes unavailable when it is failed or deactivated, 
and/or blocked, see Figure 3-1 (Q.704). 
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3.2.7 Signalling link unblocking 

A signalling link previously blocked is unblocked wheiv. 

a) An indication is obtained from the signalling terminal that 

the processor outage condition has ceased at the remote termin'.' 
(Applies in the case when the processor outage condition wa 
initiated by the remote terminal.') 

b) A request from a management system is obtained. (Applies in 
the case when tie blocking was initiated by the management 
system). 

Note - A link becomes available when it is restored or activated 
and/or unblocked see Figure 3-1 (Q.704). 

3.3 Procedures used in connection with link status changes 


In this section the procedures relating to each signalling management 
function, which are applied in connection with link status changes are listed. 
T-See also Figures 3-1, 3-2 and 3-3 (Q.7041D. Typical examples of the 
application of the procedures to the particular network cases appear in 
Recommendation Q.705 C12D. 

3.3.1 Signalling link failed 


a) Signalling traffic management: the changeover procedure (see 
Section 5) is applied, if required, to divert signalling traffic from the 
unavailable link to one or more alternative links with the objective of 
avoiding message loss, repetition or mis-sequencing, it includes determination 
of the alternative link or links where the affected traffic can be transferred 
and procedures to retrieve messages sent over the failed link but not received 
by the far end. 

b) Signalling link management: the procedures described in 
Section 10 are used to restore a signalling link and to make it available for 
signalling. Moreover, depending on the link set status the procedures can also 
be used to activate another signalling link in the same link set to which tin 
unavailable link belongs and to make it available for signalling. 

c) Signalling route management: in the case when the failure 
of a signalling link causes a signalling route set to become unavailable 
the signalling transfer point which can no longer route the concerned 
signalling traffic applies the transfer-prohibited procedures described 
in Sect ion 11. 
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3.3.2 Signalling link restored 


a) Signalling traffic management: the changeback procedure 

(see Section 6) is applied, if required, to divert signalling traffic from one 
or more links to a link which has become available; it includes determination 
of the traffic to be diverted and procedures for maintaining the correct 
message sequence. 

b) Signalling link management: the signalling link 
de-activation procedure (see Section 10) is used if during the signalling link 
failure, another signalling link of the same link set was activated, it is used 
to assure that the link set status is returned to the same state as before the 
failure. This requires that the active link activated during the link failure, 
is deactivated and considered no longer available for signalling. 

c) Signalling route management: in the case when the 
restoration of a signalling link causes a signalling route set to become 
available, the signalling transfer point which can once again route the 
concerned signalling traffic applies the transfer-allowed procedures described 
in Section 11. 

3.3.3 Signalling link deactivated 


a) Signalling traffic management: as specified in 
Section 3.3.1 (a). 

Note - The signalling traffic has normally already been removed when 
signalling link deactivation is initiated. 

b) Signalling link management: if the number of active 
signalling links in the link set to which the deactivated signalling link 
belongs has become less than the normal number of active signalling links in 
that link set, the procedures described in Section 10 may be used to activate 
another signalling link in the link set. 

c) Signalling route management: as specified in 
Section 3.3.1 (c). 

3.3.4 Signalling link activated 

a) Signalling traffic management: as specified in 
Sect ion 3.3.2 (a). 

b) Signalling link management: if the number of active 
signalling links in the link set to which the activated signalling link belongs 
has become greater than the normal number of active signalling links in that 
link set, the procedures described in Section 10 may be used to deactivate 
another signalling link in the link set. 

c) Signalling route management: as specified in 
Sect ion 3.3.2 (c). 
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3.3.5 Signalling link blocked 

a) Signalling traffic management: will be the same as in 
Section 3.3.1 (a). 

b) Signalling route management: if the blocking of the link 
causes a signalling route set to become unavailable the signalling transfer 
point which can no longer route the concerned signalling traffic applies the 
transfer-prohibited procedures described in Section 11. 

Note - In the case when the blocking is initiated by a roanagemc-: 
system, an indication should be given to the signalling terminal in order to 
stop transmission of Message Signal Units and start contiguous transmission of 
link status signal units indicating processor outage (see C83). In the caso 
when the blocking was initiated by the receipt of a changeover order, an 
indication should be given to the terminal in order to start contiguous 
transmission of fill in signal units (see C10D). 

3.3.6 Signalling link unblocked 


a) Signalling traffic management: the actions will be the 
same as in Section 3.3.2 (a). 

b) Signalling route management: if the link unblocked 
causes a signalling route set to become available the signalling transfer 
point which can once again route the signalling traffic in that route set 
applies the transfer-allowed procedures described in Section 11. 

Note - In the case when the blocking and thus the unblocking 
was initiated by a management system, an indication should be 
given to the signalling terminal in order to stop any 
transmission of link status signal units indicating processor 
out age. 

3.A Status of signalling routes 


A signalling route can be either available or unavailable, for 
signalling traffic having the concerned destination Csee also 
Figure 3-1 (Q.704)3. 

3.4.1 Signalling route unavai1abi1i ty 


A signalling route becomes unavailable when a transfer-prohibited 
message, indicating that signalling traffic towards a particular destination 
cannot be transferred via the signalling transfer point sending the concerned 
message, is received, see Section 11. 

3.4.2 Signalling route availability 


A signalling route becomes available when a transfer-allowed message, 
indicating that signalling traffic towards a particular destination can be 
transferred via the signalling transfer point sending the concerned message, is 
received, see Section 11. 
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3.5 Procedures used in connection with route status changes 


In this section the procedures relating to each signalling management 
function which in general are applied in connection with route status changes 
are listed. CSee also Figures 3-1 and 3-3 (Q.704).3 Typical examples of the 
application of the procedures to particular network cases appear in C123. 

3.5.1 Signalling route unavailable 


a) Signalling traffic management: the forced rerouting 
procedure (see Section 7) is applied; it is used to transfer signalling 
traffic to the concerned destination from the link set, belonging to the 
unavailable route, to an alternative link set which terminates in another 
signalling transfer point. It includes actions to determine the alternative 
route. 


b) Signalling route management: because of the unavailability 
of the signalling route the network is reconfigured; in the case that a 
signalling transfer point can no longer route the concerned signalling traffic, 
it applies the procedures described in Section 11. 

3.5.2 Signalling route available 


a) Signalling traffic management: the controlled rerouting 
procedure (see Section 8) is applied; it is used to transfer signalling traffic 
to the concerned destination from a signalling link or link set belonging to 

an available route, to another link set which terminates in another signalling 
transfer point. It includes the determination of which traffic should be 
diverted and procedures for maintaining the correct message sequence. 

b) Signalling route management: because of the restored 
availability of the signalling route the network is reconfigured; in the case 
that a signalling transfer point can once again route the concerned signalling 
traffic, it applies the procedures described in Section 11. 
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4 Signalling traffic management 

4.1 General 

4.1.1 The signalling traffic management function is used, as indicated 

in Section 3, to divert signalling traffic from signalling links or routes, or 
to temporarily reduce it in quantity in the case of congestion. 

4.1.2 The diversion of traffic in the cases of unavailabi1ity or 
availability of signalling links and routes is typically made by means of the 
following basic procedures, included in the signalling traffic management 
function: 

signalling link unavailability (failure, deactivation or 
blocking): the changeover procedure (see Section 5) is used to 
divert signalling traffic to one or more alternative links (if 
any ); 

signalling link availability (restoration, activation or 
unblocking): the changeback procedure (see Section 6) is used 
to divert signalling traffic to the link made available; 

signalling route unavailability: the forced rerouting 
procedure (see Section 7) is used to divert signalling traffic 
to an alternative route (if any); 

signalling route availability: the controlled rerouting 
procedure (see Section 8) is used to divert signalling traffic 
to the route made available. 

Each procedure includes different elements of procedure, the 
application of one or more of which depends on the particular circumstances, as 
indicated in the relevant Sections. Moreover these procedures include a 
modification of the signalling routing, which is made in a systematic way, as 
described in Sections 4.2 to 4.6. 

4.1.3 The signalling traffic flow control procedures are used in the 
case of signalling traffic congestion in a signalling point, in order to 
request a temporary interruption of the signalling traffic sent to it by one or 
more adjacent signalling points. These procedures are specified in Section b. 

4.2 Normal routing situation 

4.2.1 Signalling traffic to be sent to a particular signalling point in 
the network, is normally routed to one or, in the case of load sharing between 
link seta, two links sets. Within a link set, a further routing may be 
performed in order to load share the traffic over the available signalling 
links, see Section 2. 

To cater for the situations when signalling links or routes 
become unavailable, alternative routing data is defined. 
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For each destination which may be reached from a signalling 
point, one or more alternative link sets are allocated. The possible link sets 
appear in a certain priority order. The link set having the highest priority is 
used whenever it is available. It is defined as the normal link set for traffic 
to the concerned destination. In case of load sharing between link sets, a 
normal link set exists for each portion of the divided signalling traffic. 

For each signalling link, the remaining signalling links in 
the link set are alternative links. The signalling links of a link set are 
arranged in a certain priority order. Under normal conditions the signalling 
link (or links) having the highest priority is used to carry the signalling 
traffic. These signalling links are defined as normal signalling links, and 
each portion of load shared traffic has its own normal signalling link. 

Signalling links other than normal may be active stand-by or inactive 
signalling links, see Section 10. 

4.2.2 Message routing (normal as well as alternative) is in principle 
independently defined at each signalling point. Thus, signalling traffic 
between two signalling points may be routed over different signalling links or 
paths in the two directions. 

4.3 Signalling link unavailability 

4.3.1 When a signalling link becomes unavailable (see Section 3.2) 
signalling traffic carried by the link is transferred to one or more 
alternative links by means of a changeover procedure. The alternative link or 
links are determined in accordance with the following criteria. 

4.3.2 In the case when there is one or more alternative signalling links 
available in the link set to which the unavailable link belongs, the signalling 
traffic is transferred within the link set to: 

a) an aligned and unblocked signalling link, currently not 
carrying any traffic. If no such signalling link exists, the 
signalling traffic is transferred to 

b) one or possibly more than one signalling link currently 

carrying traffic. In the case of transfer to one signalling link, the 
alternative signalling link is that having the highest priority of the 
signalling links in service. 

4.3.3 In the case when there is no alternative signalling link within 

the link set to which the unavailable signalling link belongs, the signalling 
traffic is transferred to one or more alternative link sets in accordance with 
the alternative routing defined for each destination. For a particular 
destination, the alternative link set is the link set in service having the 
highest priority. 

Within a new link set, signalling traffic is distributed over 
the signalling links in accordance with the routing currently applicable for 
that link set; i.e. the transferred traffic is routed in the same way as the 
traffic already using the link set. 
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4.4 Signalling link availability 

4.4.1 When a previously unavailable signalling link becomes available 
•gain (see Section 3.2), signalling traffic may be transferred to the available 
signalling link by means of the changeback procedure. The traffic to be 
transferred is determined in accordance with the following criteria. 

4.4.2 In the case when the link set, to which the available signalling link 
belongs, already carries signalling traffic on other signalling links in the 
link set, the traffic to be transferred is the traffic for which the available 
signalling link is the normal one. 

The traffic is transferred from one or more signalling links, 
depending on the criteria applied when the signalling link became unavailable 
(see Section 4.3.2). 

4.4.3 In the case when the link set, to which the available signalling link 
belongs, does not carry any signalling traffic (i.e. a link set has become 
available), the traffic to be transferred is the traffic for which the 
available link set has higher priority than the link set currently used. 
However, in the case of load sharing between link sets, traffic is not 
transferred from a normal link set. 

The traffic is transferred from one or more link sets and from 
one or more signalling links within each link set. 

4.5 Signalling route unavailability 


When a signalling route becomes unavailable (see Section 3.4) 
signalling traffic carried by the unavailable route is transferred to an 
alternative route by means of forced rerouting procedure. The alternative route 
(i.e. the alternative link set) is determined in accordance with the 
alternative routing defined for the concerned destination, see Section 4.3.3. 

4.6 Signalling route availability 


When a previously unavailable signalling route becomes 
available again (see Section 3.4) signalling traffic may be transferred to the 
available route by means of a controlled rerouting procedure. This is 
applicable in the case when the available route (link set) has higher priority 
than the route (link set) currently used for traffic to the concerned 
destination (see Section 4.4.3). 

The transferred traffic is distributed over the links of the 
new link aet in accordance with the routing currently applicable for that link 

set. 
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5 Changeover 

5.1 General 

5.1.1 The objective of the changeover procedure is to ensure that 
signalling traffic carried by the unavailable signalling link is diverted to 
the alternative signalling link(s) as quickly as possible while avoiding 
message loss, duplication or mis-sequencing. For this purpose, in the normal 
case the changeover procedure includes buffer up-dating and retrieval, which 
are performed before reopening the alternative signalling link(s) to the 
diverted traffic. Buffer updating consists of identifying all those messages in 
the retransmission buffer of the unavailable signalling link which have not 
been received by the far end. This is done by means of a hand-shake procedure, 
based on, changeover messages performed between the two ends of the 
unavailable signalling link. Retrieval consists of transferring the concerned 
messages to the transmission buffer(s) of the alternative link(s). 

5.1.2 Changeover includes the procedures to be used in the case of 
unavailability (due to failure or blocking) of a signalling link, in order to 
divert the traffic pertaining to that signalling link to one or more 
alternative signalling links. These signalling links can be carrying their own 
signalling traffic and this is not interrupted by the changeover procedure. 

The different network configurations to which the changeover 
procedure may be applied are described in Section 5.2. 

The criteria for initiation of changeover, as well as the 
basic actions to be performed, are described in Section 5.3. 

Procedures necessary to cater for equipment failure or other 
abnormal conditions are also provided. 

5.2 Network configurations for changeover 

5.2.1 Signalling traffic diverted from an unavailable signalling link is 
routed by the concerned signalling point according to the rules specified in 
Section 4. In summary, two alternative situations may arise (either for the 
whole diverted traffic or for traffic relating to each particular 
destination): 

i) traffic is diverted to one or more signalling links of the 
same link set, 

or 

ii) traffic is diverted to one or more different link sets. 
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5.2.2 As a result of these arrangements, and of the message routing 
function described in Section 2, three different relationships between the new 
signalling link and the unavailable one can be identified, for each 
particular traffic flow. These three basic cases may be summarised as follows: 

a) the new signalling link is parallel to the unavailable 
one Csee Figure 5-1 (Q.704)3; 



a parallel link 


b) the new signalling link belongs to a signalling route 

other than that to which the unavailable signalling link belongs, 
but this signalling route still passes through the signalling 
point at the far end of the unavailable signalling link Csee 
Figure 5-2 (Q.704)3; 



CCITT-HIXO 


Figure 5 _ 2 ( (.)■ 7oM ) - Example of changeover to a signalling rout’. 

passing through the remote signalling point 
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c) the new signalling link belongs to a signalling route other 

than that to which the unavailable signalling link belongs, and 
this signalling route does not pass through the signalling point 
acting as signalling transfer point, at the far end of the 
unavailable signalling link Csee Figure 5-3 (Q.704)3. 



Figure 5-3 ( |q.70M ) 


- Example of changeover to a signalling route 
not passing through the remote signalling point 


Only in the case of (c) does a possibility of message 
mis-sequencing exist: therefore its use should take into account the overall 
service dependability requirements described in C33. 

5.3 Changeover initiation and actions 


5.3.1 Changeover is initiated at a signalling point when a signalling 
link is recognized as unavailable according to the criteria listed in 
Sections 3.2.2 and 3.2.6. 

The following actions are then performed: 

a) transmission and acceptance of message signal units on the 
concerned signalling link is terminated; 

b) transmission of link status signal units or fill in signal 
units, as described in C83, takes place; 

c) the alternative signalling link(s) are determined according 
to the rules specified in Section 4; 

d) a procedure to update the content of the retransmission 
buffer of the unavailable signalling link is performed as 
specified in 5.4 below; 

e) signalling traffic is diverted to the alternative signalling 
link(s) as specified in 5.5 below. 

In addition, if traffic toward a given destination is diverted 
to an alternative signalling link terminating in a signalling transfer point 
not currently used to carry traffic toward that destination, a 
transfer-prohibited procedure is performed as specified in Section 1!.2. 
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5.3.2 In the case when there is no traffic to transfer from the 
unavailable signalling link action (b) only is required. 

5.3.3 If no alternative signalling link exists for signalling traffic 
towards one or more destinations; the concerned deatination(s) are declared 
inaccessible and the following actions apply: 

i) the routing of the concerned signalling traffic is blocked 
and the concerned messages already stored in the transmission 
and retransmission buffers of the unavailable signalling link, 
as well as those received subsequently, are discarded; 1) 

ii) a command is sent to the User Part(s) (if any) in order 
to stop generating the concerned signalling traffic; 

iii) the transfer-prohibited procedure is performed, as 
specified in Section 11.2; 

iv) the appropriate signalling link management procedures 
are performed, as specified in Section 10. 

5.3.4 In some cases of failures or in some network configurations, the 
normal buffer updating and retrieval procedures described in 5.4 and 5.5 cannot 
be accomplished. In such cases, the emergency changeover procedures described 
in Section 5.6 apply. 

Other procedures to cover possible abnormal cases appear in 
Section 5.7. 

5.4 Buffer updating procedure 

5.4.1 When a decision to changeover is made a changeover order is sent 
to the remote signalling point. In the case that the changeover was initiated 
by the reception of a changeover order (see 5.2) a changeover acknowledgement 
is sent instead. 

A changeovei ler is always acknowledged by a changeover 
acknowledgement, even when changeover has already been initiated in accordance 
with another criterion. 

No priority is given to the changeover order or changeover 
acknowledgement in relation to the normal traffic of the signalling link on 
which the message is sent. 


1) The adequacy of this procedure to meet the acceptable 

dependability objective in terms of loss of messages requires further 
study. 
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5.4.2 The changeover order and changeover acknowledgement are signalling 
network management messages and contain the following information: 

the label, indicating the destination and originating 
signalling points and the identity of the unavailable signalling 
link, 

- the changeover-order (or changeover-acknowledgement) signal, 
and 

- the forward sequence number of the last message signal unit 
accepted from the unavailable signalling link. 

Formats and codes of the changeover order and the changeover 
acknowledgement appear in Section 13. 

5.4.3 Upon reception of a changeover order or changeover acknowledgement, 
the retransmission buffer of the unavailable signalling link is updated 
(except as noted in Section 5.6), according to the information contained in 
the message. The message signal units successive to that indicated by the 
message are those which have to be retransmitted on the alternative signalling 
link(s), according to the retrieval and diversion procedure. 

5.5 Retrieval and diversion of traffic 


When the procedure to update the retransmission buffer content is 
completed the following actions are performed: 

the routing of the signal traffic to be diverted is 
changed; 

the signal traffic already stored in the transmission buffers 
and retransmission buffer of the unavailable signalling link is 
sent directly towards the new signalling link(s), according to 
the modified routing. 

The diverted signalling traffic will be sent towards the new 
signalling link(s) in such a way that the correct message sequence is 
maintained. The diverted traffic has no priority in relation to normal traffic 
already conveyed on the signalling link(s). 

5.6 Emergency changeover procedures 

5.6.1 Due to the failure in a signalling terminal it may be impossible for 
the corresponding end of the faulty signalling link to determine the 
forward sequence number of the last message signal unit accepted over the 
unavailable link. In this case, the concerned end accomplishes, if possible, 
the buffer updating procedure described in Section 5.4 but it makes use of an 
emergency changeover order or an emergency changeover acknowledgement instead 
of the corresponding normal message; these emergency messages, the format of 
which appears in Section 13, do not contain the forward sequence number of t tu 
last accepted message signal unit. Furthermore the signalling link is taken out 
of service, i.e. the concerned end initiates, if possible, the sending of 
out-of-service link status signal units on the unavailable link (see CRD). 


(3854) 







- 128 - 

AP VIl-No. 18-E 


When the other end of the unavailable signalling link receives the 
emergency changeover order or acknowledgement, it accomplishes the changeover 
procedures described in Sections 5.4 and 5.5, the only difference being that it 
does not perform either buffer updating or retrieval. Instead it directly 
starts sending the signalling traffic not yet transmitted on the unavailable 
link on the alternative signalling link(s). 

The use of normal or emergency changeover messages depends on 
the local conditions of the sending signalling point only; in particular: 

an emergency changeover order is acknowledged by a changeover 
acknowledgement if the local conditions are normal, and 

a changeover order is acknowledged by an emergency changeover 
acknowledgement if there are local fault conditions. 

5.6.2 It may happen that no signalling path exists between the two ends of 
the unavailable link, so that the exchange of changeover messages is 
impossible. 

When the concerned signalling point decides to initiate changeover in 
such circumstances, after the expiry of a time T1 * Is (provisional value) it 
starts signalling traffic not yet transmitted on the unavailable signalling 
link on the alternative link(s); the purpose of withholding traffic for 
the time T1 is to reduce the probability of message mis-sequencing. 

An example of such a case appears in Recommendation Q.705, 

Annex A C133. 

In the abnormal case when the concerned signalling point is not 
aware of the situation, it will start the normal changeover procedure and send 
a changeover order; in this case it will receive no changeover message in 
response and the procedure will be completed as indicated in Section 5.7.2. 
Possible reception of a transfer-prohibited message (sent by an involved 
signalling transfer point on reception of the changeover order, see 
Section 11.2) will not affect changeover procedures. 

5.6.3 Due to failures, it may be impossible for an signalling point to 
perform retrieval even if it has received the retrieval information from the 
far end of the unavailable signalling link. In this case, it starts sending new 
traffic on reception of the changeover message (or on time-out expiry, see 
Sections 5.6.2 and 5.7.2); no further actions in addition to the other normal 
changeover procedures are performed. 

5.7 Pr ocedures in abnormal conditions 

5.7.1 The procedures described in this section allow the completion of the 
changeover procedures in abnormal cases other than those described in 
Section 5.6. 

5.7.2 If no changeover message in response to a changeover order is 
received within a time-out T2 ■ 1 s (provisional value), new traffic is started 
on the alternative signalling link(s). 
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5.7.3 If a changeover order or acknowledgement containing an unreasonable 
value of the forward sequence number is received, no buffer updating or 
retrieval is performed, and new traffic is started on the alternative 
signalling link(s). 

5.7.4 If a changeover acknowledgement is received without having previously 
sent a changeover order, no action is taken. 

5.7.5 If a changeover order is received relating to a particular signalling 
link after the completion of changeover from that signalling link, an emergency 
changeover acknowledgement is sent in response, without any further action. 

6 Changeback 

6.1 General 

6.1.1 The objective of the changeback procedure is to ensure that signalling 
is diverted from the alternative signalling link(s) to the signalling link made 
available as quickly as possible, while avoiding message loss, duplication or 
mis-sequencing. For this purpose, (in the normal case) changeback includes a 
procedure to control the message sequence. 

6.1.2 Changeback includes the basic procedures to be used to perform the 
opposite action to changeover, i.e. to divert traffic from the alternative 
signalling link(s) to a signalling link which has become available (i.e. it was 
restored or unblocked). The characteristics of the alternative signalling 
link(s) from which changeback can be made are described in Section 5.2. In all 
the cases mentioned in Section 5.2 the alternative signalling links can be 
carrying their own signalling traffic and this is not interrupted by the 
changeback procedures. 

Procedures necessary to cater for particular network 
configuration or other abnormal conditions are also provided. 

6.2 Changeback initiation and actions 

6.2.1 Changeback is initiated at a signalling point when a signalling 
link is restored or unblocked and therefore it becomes once again available, 
according to the criteria listed in Sections 3.2.3 and 3.2.7. The following 
actions are then performed: 

a) the alternative signalling link(s) are determined, to which 
traffic normally carried by the signalling link made available 
was previously diverted (e.g. on occurrence of a changeover 1; 

b) signalling traffic is diverted (if appropriate, according to 
the criteria specified in Section 4) to the concerned signalling 
link by means of the sequence control procedure specified in 
Section 6.3; traffic diversion can be performed at the 
discretion of the signalling point initiating changeback, n i - 
follows: 

i) individually for each traffic flow (i.e. on 
destination basis); 

ii) individually for each alternative signalling, link (i.e. 
for all the destinations previously diverted on that 
alternative signalling linkl; 
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iii) at the same time for a number of or for all the 
alternative signalling links. 

On occurrence of changeback, it may happen that traffic towards 
a given destination is no longer routed via a given adjacent signalling 
transfer point, towards which a transfer-prohibited procedure was previously 
performed on occurrence of changeover (see Section 5.3.1); in this case a 
transfer-allowed procedure is performed, as specified in Section 11.3. 

In addition, if traffic towards a given destination is diverted 
to an alternative signalling link terminating in a signalling transfer point 
not currently used to carry traffic toward that destination, a 
transfer-prohibited procedure is performed as specified in Section 11.2. 

6.2.2 In the case when there is no traffic to transfer to the signalling 
link made available none of the previous actions are performed. 

6.2.3 In the case that the signalling link made available can be used to 
carry signalling traffic toward a destination which was previously declared 
inaccessible, the following actions apply: 

i) the routing of the concerned signalling traffic is unblocked 
and transmission of the concerned messages (if any) is 
inmediately started on the link made available; 

ii) a command is sent to the User Part(s) (if any) in order to 
restart generating the concerned signalling traffic; 

iii) the transfer-allowed procedure is performed, as specified in 
Sect ion 11.3. 

6.2.4 If the signalling point at the far end of the lin' made available 
currently results inaccessible at the signalling point initiating changeback, 
the sequence control procedure specified in Section 6.3 (which requires 
communicat ion between the two concerned signalling points) does not apply; 
instead, the time-controlled diversion specified in Section 6.4 is performed 
This is made also when the concerned signalling points is accessible, but there 
is no signalling route to it us*ng the same outgoing signalling link(s) (or on-' 
of the same signalling links) from which traffic will be diverted. 

6.3 Sequence control procedure 

6.3.1 When a decision is made at a given signalling point to divert a given 
traffic flow (towards one or more destinations) from an alternative signalling 
link to the signalling link made available, the following actions are performed 
if possible (see Section 6.4): 

i) transmission of the concerned traffic on the alternative 
signalling link is stopped; such traffic is stored in a 
changeback buffer; 

ii) a changeback declaration is sent to the remote signalling 
point of the signalling link made available via the concerned 
alternative signalling link; this message indicates that no more 
message aignal units relating to the traffic being diverted to 
the link made available will be sent on the alternative 

aignal1ing 1 ink. 
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6.3.2 The concerned signalling point will restart diverted traffic over the 
signalling link made available when it receives a changeback acknowledgement 
from the far signalling point of the link made available; this message 
indicates that all signal messages relating to the concerned traffic flow and 
routed to the remote signalling point via the alternative signalling link have 
been received. The remote signalling point will send the changeback 
acknowledgement to the signalling point initiating changeback in response to 
the changeback declaration; any available signalling route between the two 
signalling points can be used to carry the changeback acknowledgement. 

6.3.3 The changeback declaration and changeback acknowledgement are 
signalling network management messages and contain: 

the label, indicating the destination and originating 
signalling points, and the identity of the signalling link to 
which traffic will be diverted; 

the changeback-declaration (or changeback-acknowledgement) 
signal, and 

the changeback code. 

Formats and codes of the changeback declaration and changeback 
acknowledgement appear in Section 13. 

6.3.A A particular configuration of the changeback code is autonomously 

assigned to the changeback declaration by the signalling point initiating 
changeback; the same configuration is included in the changeback 
acknowledgement by the acknowledging signalling point. This allows 
discrimination between different changeback declarations and acknowledgements 
when more than one sequence control procedures are initiated in parallel, as 
follows. 

6.3.5 In the case that a signalling point intends to initiate changeback 
in parallel from more than one alternative signalling links, a sequence control 
procedure is accomplished for each involved signalling link, and a changeback 
declaration is sent on each of them; each changeback declaration is assigned a 
different configuration of the changeback code. Stopped traffic is stored in 
one or more changeback buffers (in the latter case, a changeback buffer is 
provided for each alternative signalling link). When the changeback 
acknowledgement relating to that alternative signalling link is received, 
traffic being diverted from a given alternative signalling link can be 
restarted on the signalling link made available, starting with the content of 
the changeback buffer; discrimination between the different changeback 
acknowledgement is made by the changeback code configuration, which is the same 
as that sent in the changeback declaration. 

This procedure allows either reopening the recovered signalling link 
to traffic in a selective manner (provided that different changeback buffers 
are used) as soon as each changeback acknowledgement is received, or only when 
all the changeback acknowledgements have been received. 
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6.4.1 The time-controlled diversion procedure is used in the case when 
the remote signalling point is inaccessible at the signalling point initiating 
changeback, i.e. communication between the two ends of the signalling link trad*' 
available is not possible via a signalling route other than that signalling 
link; the sending of changeback declaration is therefore impossible. An 
example of such a case appears in Figure 6-1 (Q.704). 



Figure 6-1 


! Q-70l 


Example of tine-controlled 
diversion procedure 


In this example, on failure of signalling link AB , traffic towards the 
destination was diverted to signalling link AC. When signalling link AB is mad* 
available, sending of changeback declaration from A to B is impossible, since 
no signalling link exists between C and B. 

6.4.2 When changeback is initiated, a signalling point unable to send a 
changeback declaration stops traffic to be diverted from the alternative 
signalling link for a time T3 = 1 s (provisional value) after which it reopens 
traffic on the signalling link made available. The time delay minimizes the 
probability of out of sequence delivery to the destination point(s). 

6.4.3 In the abnormal case when the concerned signalling point is not aware 
of the situation it will start a normal changeback procedure and send a 
changeback declaration; in this case it will receive no changeback 
acknowledgement in response and the procedure will be completed as indicated in 
Section 6.5.3. Reception of a transfer prohibited message (sent by C, in the 
figure, on reception of the changeback declaration from A, see Section 11 . ~ ^ 
will not affect the above procedures. 

6.5 Pro cedures in abnormal conditions 

6.5.1 If a changeback acknowledgement is received by a signalling point 
which has not previously sent a changeback declaration, no action is taken. 

6.5.2 If a changeback declaration is received after the completion of 
the changeback procedure, a changeback acknowledgement is sent in response, 
without taking any further action. This corresponds to the normal action 
described in 6.3.2 above. 
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6.5.3 If no changeback acknowledgement is received in response to a 

changeback declaration within a time TA = 1 s (provisional value), the 
changeback declaration is repeated and a new time-out T5 = 1 s (provisional 
value) is started. If no changeback acknowledgement is received before the 
expiry of T5, the maintenance functions are alerted and traffic on the link 
made available is started. The changeback code contained in the changeback 
acknowledgement message makes it possible to determine in the case of parallel 
changebacks from more than one reserve paths, which changeback declaration is 
unacknowledged and has therefore to be repeated. 

7 Forced rerouting 

7.1 General 

7.1.1 The objective of the forced rerouting procedure is to restore, as 
quickly as possible, the signalling capability between two signalling points 
towards a particular destination, in such a way as minimize the consequences of 
a failure. However, since the unavailability of a signalling route is in 
general caused by the fact that the concerned destination has become 
inaccessible to a signalling transfer point a probability of message loss 
exists (see Section 5.3.3). Therefore the structure of the signalling network 
should be such as to reduce the probability of signalling route unavailability 
to limits compatible with the overall dependability requirements (see C3D). 

7.1.2 Forced rerouting is the basic procedure to be used in case that a 
signalling route towards a given destination becomes unavailable (due to for 
example remote failures in the signalling network) to divert signalling traffic 
towards that destination to an alternative signalling route outgoing from the 
concerned signalling poir.. Signalling links pertaining to the alternative 
signalling route can be carrying their own signalling traffic (relating to 
different signalling routes) and this is not interrupted by the forced 
rerouting procedure. 

7.2 Forced rerouting initiation and actions 

7.2.1 Forced rerouting is initiated at a signalling point when a 
transfer-prohibited message, indicating a signalling route unavai1abi1itv, is 
received. 


The following actions are then performed: 

a) transmission of signalling traffic towards the concerned 
destination on the link set(s) pertaining to the unavailable 
route is inmediately stopped; such traffic is stored in a 
forced rerouting buffer; 

b) the alternative route is determined according to the rules 
specified in Section A; 

c) as soon as action hi is completed, the concerned signalling 
traffic is restarted on a link set pertaining to the alternative 
route, starting with the content of the forced rerouting buffer; 

d) if appropriate, a transfer-prohibited procedure is performed 
(see Section 11.2.2). 
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7 . 2.2 In the case when there ls no signalling traffic to be diverted f r or 
the unavailable route, action b! and d) only apply. 

7.2.3 If no alternative route exists for signalling traffic towards the 
concerned destination, that destination is declared inaccessible and the 
actions specified in Section 5.3.3 apply. 

8 Controlled rerouting 

8.1 General 

8.1.1 The objective of the controlled rerouting procedure is to restore tie 
optimal signalling routing and to minimize mis-sequencing of messages. 

Therefore controlled re-routing includes a time-controlled traffic diversion 
procedure, which is the same as that used in some cases of changeback (see 
Section 6.A). 

8.1.2 Controlled rerouting is the basic procedure to be used in the case 
that a signalling route towards a given destination becomes available (due to 
for example recovery of previous remote failures in the signalling network!, t • 
divert back signalling traffic towards that destination from the alternativf to 
the normal signalling route outgoing from the concerned signalling point. 
Signalling links pertaining to the alternative signalling route can be carrying 
their own signalling traffic (relating to different signalling routes! and 
this is not interrupted by the normal rerouting procedure. 

8.2 Controlled rerouting initiation and actions 

8.2.1 Controlled rerouting is initiated at a signalling point when a 
transfer-allowed message, indicating that the signalling route has 
become available, is received. The following actions are then performed: 

a) transmission of signalling traffic towards the concerned 
destination on the link set pertaining to the alternative rout.' 
is stopped; such traffic is stored in a controlled rerouting 
buffer; a time out T6 c 1 s (provisional value! is st arted; 

b) a transfer-prohibited message is sent on the route made 
available and a transfer-allowed message on the alternative one 
(see Sections 11.2.2 and 11.3.2 respectively); 

c) at the expiry of T6, the concerned signalling traffic is 
restarted on an outgoing link set pertaining to the signal line 
route made available, starting with the content of the 
controlled rerouting buffer; the aim of the time delay is to 
minimize the probability of out of sequence delivery to the 
destination point(s). 

8.2.2 When there is no signalling traffic to be diverted back to the 
route made available, the above actions are not performed and the signalling 
point notes the availability of the route, which therefore may be used if 

necessary. 

8.2.3 If, the destination was inaccessible, when the route is made 
available, then the destination is declared accessible and the action: 
specified in Section 6.2.3 apply. 
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9 Signalling traffic flow control 

9.1 General 

The purpose of the signalling traffic flow control functions is to 
limit signalling traffic at its source in the case when the signalling 
network is not capable of transferring all signalling traffic offered by the 
User Parts because of network failures or overload situations. 

Flow control actions may be taken as a consequence of a number 
of events; the following cases have been identified: 

- Failures in the signalling network (signalling links or 

signalling points) have resulted in route set unavailability. 

Overload of a signalling link or signalling point has resulted 
in a situation wheh reconfiguration of traffic is not possible 
or appropriate. 

Failure or overload of a User Part has made it impossible for 
the User Part to handle all messages delivered by the Message 
Transfer Part. 

When the normal transfer capability is restored, the flow control 
functions initiate resumption of the normal traffic flow. 

9.2 Flow control indications 


The need for the following indications has been identified, however 
other indications are likely to be required (e.g. for User Part overload or 
User Part failure). 

9.2.1 Signalling route set unavailabi1ity 

In the case when no signalling route is available for traffic towards 
a particular destination (see Sections 5.3.3 and 7.2.3), an indication is 
given from the Message Transfer Part to all User Parts, informing them that 
signalling messages destined to the particular signalling point cannot be 
transferred via the signalling network. Each User Part then takes appropriate 
actions in order to stop generation of signalling information destined for the 
inaccessible signalling point. 

9.2.2 Signalling route set availability 

In the case when a signalling route becomes available for traffic to a 
previously blocked destination (see Sections 6.2.3 and 8.2.3), an indication is 
given from the Message Transfer Part to the User Parts, informing them that 
signalling messages destined to the particular Signalling Points can bo 
transferred via the signalling network. Each User Part then takes appropriate 
actions in order to start generation of signalling information dpstined for the 
now accessible signalling point. 
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10 Signalling link management 

10. 1 General 

10.1.1 The signalling link management function is used to control the locallv 
connected signalling links. The function provides means for establishing and 
maintaining a certain predetermined capability of a link set. Thus, in the 
event of signalling link failures the signalling link management function 
controls actions aimed at restoring the capability of the link set. 

Three sets of signalling link management procedures are specified in 
the following sections. Each set corresponds to a certain level of automation 
as regards allocation and reconfiguration of signalling equipment. The basic 
set of signalling link management procedures (see Section 10.2) provides n 
automatic means for allocation and reconfiguration of signalling equipment Tf.o 
basic set includes the minimum number of functions which must be provided for 
international application of the signalling system. 

The two alternative sets of signalling link management procedures art 
provided as options and include functions allowing for a more efficient use of 
signalling equipment in the case when signalling terminal devices have switched 
access to signalling data links. 

Note - In Annex A to Recommendation Q.704, a modified set of 
signalling link management functions are defined, being an alternative for 
national applications to those functions specified in Section 10.4. 

10.1.2 A signalling link set consists of one or more signalling links having 
a certain order of priority as regards the signalling traffic conveyed by the 
link set (see Section 4). Each signalling link in operation is assigned a 
signalling data link and a signalling terminal at each end of the signalling 
data 1 ink. 

The signalling link identity is independent on the identities of the 
signalling data link and signalling terminals which it comprises. Thus, the 
identity referred to by the Signalling Link Code (SLC) included in the label of 
messages originated at Message Transfer Part level 3 is the signalling link 
identity and not the signalling data link identity or the signalling terminal 
identity. 


Depending on the level of automation in an application of the 
signalling system, allocation of signalling data link and signalling terminals 
to a signalling link may be made manually or automatically. 

In the first case, applicable for the basic signalling link management 
procedures, a signalling link includes predetermined signalling terminals and a 
predetermined signalling data link. To replace a signalling terminal or 
signalling data link, a manual intervention is required. The signalling data 
link to be included in a particular signalling link is determined by bilateral 
agreement (see alsoCID). 

In the second case for a given signalling point, a signalling link 
includes sny of the signalling terminals and any of the signalling data links 
applicable to a link group. As a result of, for example, signalling link 
failure, the signalling terminal and signalling data link included in a 
signalling link, may be replaced automatically. The criteria and procedures for 
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automatic allocation of signalling terminals and signalling data links are 
specified in Sections 10.5 and 10.6 respectively. The implementation of these 
functions requires that for a given link group any signalling terminal can be 
connected to any signalling data link. 

Note - A link group is a group of identical signalling links 
directly connecting two signalling points. A link set may include one 
or more link groups. 

10.1.3 When a link set is to be brought into service, actions are taken to 
establish a predetermined number of signalling links. This is made by 
connecting signalling terminals to signalling data links and for each 
signalling link performing an initial alignment procedure (see C8D). The 
process of making a signalling link ready to carry signalling traffic is 
defined as signalling link activation. 

Activation of a signalling link may also be applicable for example 
when a link set is to be extended or when a persisting failure makes another 
signalling link in the link set unavailable for signalling traffic. 

In the case of signalling link failure, actions should be taken to 
restore the faulty signalling link, i.e. to make it available for signalling 
again. The restoration process may include replacement of a faulty signalling 
data link or signalling terminal. 

A link set or a single signalling link is taken out of service by 
means of a procedure defined as signalling link deactivation . 

The procedures for activation, restoration and deactivation are 
initiated and performed in different ways depending on the level of automation 
applicable for a particular implementation of the signalling system. In the 
following, procedures are specified for the cases when: 



a) 

no automatic functions are provided for allocation of 
signalling terminals and signalling data links (see 

Section 10.2); 


b) 

an automatic function is provided for allocation of signalling 
terminals (see Section 10.3); 


c) 

automatic functions are provided for allocation of signalling 
terminals and signalling data links (see Section 10.4). 

10.2 

Basi c 

signalling link management procedures 

10.2.1 

Signalling link activation 


a) In the absence of failures, a link set contains a certain 
predetermined number of active (i.e. aligned) signalling links. In addition, 
the link set may contain a number of inactive signalling links, that is 
signalling links which have not been put into operation. Predetermined 
signalling terminals and a signalling data link are associated with each 
inactive signalling link. 

The number of active and inactive signalling links in the 
absence of failures and the priority order for the signalling links in a link 
set, should be identical at both ends of the link set. 
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Note - In the typical case, all signalling links in a link s« t 
are active in the absence of failures. 

b) When a decision is t ken to activate an inactive signalling link, 
initial alignment starts. If the initial alignment procedure is successful, tin- 
signalling link is active and ready to convey signalling traffic. In the ca i 
vhen initial alignment is not possible, as determined at Message Transfer Part 
level 2 (see C10D), new initial alignment procedures are started on the same 
signalling link until the signalling link is activated or a manual intervention 
is made. 

10.2.2 Signalling link restoration 

After a signalling link failure is detected, signalling link 
initial alignment will take place. In the case when the initial alignment 
procedure is successful, the signalling link is regarded as restored and thus 
available for signalling. 

If initial alignment is not possible, as determined at Message 
Transfer Part level 2 (see C10U), new initial alignment procedures may be 
started on the same signalling link until the signalling link is restored or a 
manual intervention is made, for example to replace the signalling data link c-r 
the signalling terminal. 

10.2.3 Signalling link deactivation 

An active signalling link may be made inactive by means of a 
deactivation procedure, provided that no signalling traffic is carried on that 
signalling link. When a decision has been taken to deactivate a signalling link 
the signalling terminal of the signalling link is taken out of service. 

10.2.4 Link set activation 

A signalling link set not having any signalling links in service 
is started by means of a link set activation procedure. 

Two alternative link set activation procedures are defined: 
link set normal activation, 
link set emergency restart. 

a) Link set normal activation 

Link Bet normal activation i6 applicable when a link set is to 
be put into service for the first time (link set initial activation) or whpn a 
link set is to be restarted (link set normal restart); the latter is applicable 
for example in the case when: 

all signalling links in a link set are faulty, 

a processor restart in a signalling point makes it necessary to 
re-establish a link set, 

a signalling point recognises other irregularities concerning 
the interwoiking between the two signalling points, 


provided that none of the above events create an emergency situation. 
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When link set normal activation is initiated, signalling link 
activation starts on as many signalling links as possible. (All signalling 
links in the link set are regarded as being inactive at the start of the 
procedure.) 

The signalling link activation procedures are performed on each 
signalling link in parallel as specified in Section 10.2.1 until the signalling 
links are made active. 

Signalling traffic may however commence when one signalling link 
is successfully activated. 

b) Link set emergency restart 

Link set emergency restart is applicable when an inmediate 
re-establishment of the signalling capability of a link set is required, (i.e., 
in a situation when the link set normal restart procedure is not fast enough). 
The precise criteria for initiating link set emergency restart instead of 
normal restart, may vary between different applications of the signalling 
system. Possible situations for emergency restart are for example: 

- when signalling traffic that may be conveyed over the link set 
to be restarted is blocked, 

when it is not possible to communicate with the signalling 
point at the remote end of the link set. 

When link set emergency restart is initiated, signalling link 
activation starts on as many signalling links as possible, in accordance with 
the principles specified for normal T ink set activation. In this case, the 
signalling terminals will have emergen v status (see CIOD) resulting in the 
sending of status indications of type "E" when applicable. Furthermore the 
signalling terminals employ the emergency proving procedure and short time-outs 
values in order to accelerate the procedure. 

When the emergency situation ceases, a transition from emergency 
to normal signalling terminal status takes place resulting in the employment of 
normal proving procedure and normal time-out values. 

c) Time-out values 

The initial alignment procedure (specified inClAD) includes 
time-outs the expiry of which indicates the failure of an activation or 
restoration attempt. The values of the time-outs are for further study. 

10.3 Signalling link management procedures based on automatic 

allocation of 1 signalling terminals 

10.3.1 Signalling link activation 

a) In the absence of failures a link set contains a certain 
predetermined number of active (i.e. aligned) signalling links. The link so* 
may also contains a number of inactive signalling links. 

An inactive signalling link is a signalling link not in 
operation. A predetermined signalling data link is associated with ea h 
inactive sigi. lling link, however, signalling terminals ai.iv not vet he 

al1ocated. 
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The number of active and inactive signalling links in the 
absence of failures and the priority order for the signalling links in a link 
set, should be identical at both ends of the link set. 

b) Whenever the number of active signalling links is below the 
value specified for the link set, actions to activate new inactive signalling 
links should be taken automatically. This is applicable, for example, vnen a 
link set is to be brought into service for the first time (see Section 10.3.41 
or when a link failure occurs. In the latter case, activation starts when t h* 
restoration attempts on the faulty link are considered unsuccessful (see 
Section 10.3.2). 

The signalling link(s) to activate is the inactive 1 i nk f s 1 
having the highest priority in the link set. 

Generally, if it is not possible to activate a signalling link, 
an attempt to activate the next inactive signalling link (in priority order) is 
made. In the case when an activation attempt performed on the last signalling 
link in the link set is unsuccessful, the "next" signalling link is the first 
inactive signalling link in the link set (i.e. there is a cyclic assignment). 

Activation of a signalling link may also be initiated manually. 

Activation shall not be initiated automatical 1y for a signalling 
link previously deactivated by means of a manual intervention. 

c) When a decision is taken to activate a signalling link, the 
signalling terminal to be employed has to he allocated at each end. 

The signalling terminal is allocated automatically by means of 
the function defined in Section 10.5. 

In the case when the automatic allocation function cannot 
provide a signalling terminal the activation attempt is aborted. 

The predetermined signalling data link which may be utilized for 
other purposes when not connected to a signalling te al must be removed from 
its alternative use (e.g. as a speech circuit) before signalling link 
activation can start. 

d) The chosen signalling terminal i9 then connected to the 
signalling data link and initial alignment starts (see C10D). 

If the initial alignment procedure is successful, the signalling 
link is active and ready to convey signalling traffic. 

If initial alignment is not possible, as determined at Message 
Transfer Part level 2 (see C10D), the activation is unsuccessful and activation 
of the next inactive signalling link (if any) is initiated. Successive initial 
alignment attempts may however continue on the previous signalling link until 
it is activated or its signalling terminal is disconnected (see Section 10.51. 
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In the case when activation attempts take place at both ends of 
a link set, it may be that the two ends attempt to activate different 
signalling links, thus making initial alignment impossible. By initiating 
activation of the next signalling link when an activation attempt fai Is, and by 
having different lengths of the initial alignment time-outs at the two ends of 
the link set (see Section 10.3.4, point Cc3) it is ensured that eventually a 
signalling data link will be provided with signalling terminals at both ends at 
the same time. 

10.3.2 Signalling link restoration 

a) After a signalling link failure is recognized, signalling link 
initial alignment will take place (see C10D). In the case when the initial 
alignment is successful, the signalling link is regarded as restored and thus 
available for signalling. If the initial alignment is unsuccessful, the 
signalling terminals and signalling link may be faulty and require 
replacement. 

b) The signalling terminal may be automatically replaced in 
accordance with the principles defined for automatic allocation of signalling 
terminals (see Section 10.5). After the new signalling terminal has been 
connected to the signalling data link, signalling link initial alignment 
starts. If successful, the signalling link is restored. 

If initial alignment is not possible or if no alternative 
signalling terminal is available for the faulty signalling link, activation of 
the next signalling link in the link set (if any) starts. In the case when it 
is not appropriate to replace the signalling terminal of the faulty signalling 
link (e.g. because it is assumed that the signalling data link is faulty) 
activation of the next inactive signalling link (if any) is also initiated. In 
both cases successive initial alignment attempts may continue on the faulty 
signalling link until a manual intervention is made or the signalling terminal 
is disconnected (see Section 10.5). 

Note - In the case when a signalling terminal cannot be 
replaced, activation of the next signalling link is only initiated if the link 
set includes an alternative link group having access to other signalling 
terminals than the signalling link for which restoration is not possible. 

10.3.3 Signalling link deactivation 


In the absence of failures a link set contains a specified 
number of active (i.e. aligned) signalling links. Whenever that number is 
exceeded (e.g. as a result of signalling link restoration) the active 
signalling link having the lowest priority in the link set is to be made 
inactive automatically provided that no signalling traffic is carried on that 
signalling link. 

Deactivation of a particular signalling link may also he initiated 
manually, for example in conjunction with manual maintenance activities. 

When a decision has been taken to deactivate a signalling link, 
the signalling terminal and signalling data link may be disconnected. 

After deactivation, the idle signalling terminal mav become part 
of other signalling links (see Section 10.5). 
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10.3.4 Link set activation 

A signalling link set not having any signalling links in service 
is started by means of a link set activation procedure. The objective of tin 
procedure is to activate a specified number of signalling links for the 1 ini- 
set. The activated signalling links should, if possible, be the signalling 
links having the highest priority in the link set. 

Two alternative link set activation procedures are defined: 
link set normal activation, 

- link set emergency restart. 

a) Link set normal activation 

Link set normal activation is applicable when a link set is to 
be put into service for the first time (link set initial activation) or when a 
link set is to be restarted (link set normal restart); the latter is applicable 
for example in the case when: 

all signalling links in a link set are faulty, 

- a processor restart in a signalling point makes it necessary to 
re-establish a link set, 

a signalling point recognizes other irregularities concerning 
the interworking between the two signalling points, for example 
that a certain signalling data link is associated with different 
signalling links at the two ends of the link set, 

provided that none of the above events create an emergency situation. 

When link set normal activation is initiated, signalling link 
activation starts on as many signalling links as possible. (All signalling 
links in the link set are regarded as being inactive at the start of the 
procedure.) If activation cannot take place on all signalling links in the link 
set (for example, because a sufficient number of signalling terminals is net 
available), then the signalling links to activate are determined in accordance 
with the link priority order. 

Note - All idle signalling terminals may not necessarily be 
made available for link set activation. Thus making possible, for example, 
restoration of faulty signalling links in other link sets at the same time. 

The signalling link activation procedures are performed as 
specified in Section 10.3.1. 
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If the activation attempt for a signalling link is unsuccessful, 

(i.e. initial alignment is not possible) activation of the next inactive 
signalling link, if any, in the priority order is initiated 1). According 
to the principles for automatic allocation of signalling terminals defined in 
Section 10.5 the signalling terminal connected to the unsuccessfully activated 
signalling link, will typically be connected to the signalling data link of 
that signalling link for which the new activation attempt is to be made. 

When a signalling link is successfully activated, signalling 
traffic may commence. 

After the successful activation of one signalling link, the 
activation attempts on the remaining signalling links continue in accordance 
with the principles defined in Section 10.3.1, in such a way that the 
signalling links having the highest priorities are made active. This is done in 
order to obtain, if possible, the normal configuration within the link set. 
Signalling link activation continues until the predetermined number of active 
signalling links is obtained. 

b) Link set emergency restart 

Link set emergency restart is applicable in the case when the 
link set normal restart procedure is not fast enough. Emergency restart is 
performed in the same way as link set normal activation except that in the case 
of emergency restart, the emergency proving procedure and the short emergency 
time-out values (cf C10D) are employed in order to accelerate the procedure, 
see further Section 10.2.4, point b. 

c) Time-out values 

The values of the time-outs included in the initial alignment 
procedure (see C153) should be different at the two ends of the link set. These 
values are for further study. 

10.4 Signalling link mana gement procedures based on automatic 

allocation of signa lling data links and signalling terminals 

10.4.1 Signalling link activation 

a) In the absence of failures a link set contains a certain 
predetermined number of active (i.e. aligned) signalling links. The link set 
may also contain a number of inactive signalling links. 

An inactive signalling link is a signalling link currently not 
in operation. It is not associated with any signalling terminal or signalling 
data link, (i.e. the signalling link is only identified by its position in the 
link 8et). 

The number of active and inactive signalling links (in the 
absence of failures) and the priority order for the signalling links in a link 
aet, should be identical at both ends of the link set. 


1) Inactive links exist in the case when the number of signalling 

terminals available is less than the number of signalling, links defined 
for the link set . 
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b) Whenever the number of active signalling links is below tin 
value specified for the link set, actions to activate new inactive signalling 
links should be taken automatically. This is for example applicable when a 
link set is to be brought into service for the first time (see Section 10.4.41 
or when a link failure occurs. In the latter case, activation starts when the 
the restoration attempts on the faulty link are considered unsuccessful 
(see Section 10.4.2). 

The signalling link(s) to activate is the inactive link(s) 
having the highest priority in the link set. 

If it is not possible to activate a signalling link an attempt 
to activate the next inactive signalling link (in priority order) is made. In 
the ca9e when an activation attempt performed on the last signalling link in 
the link set is unsuccessful, the "next" signalling link is the first inactive- 
link in the link set (i.e. a cyclic assignment). 

Note - Activation of the next signalling link is only 
initiated If the link set includes an alternative link group, having access to 
other signalling terminals and/or other signalling data links than the 
signalling link for which activation is not possible. 

Activation of a particular signalling link may also be initiated 
upon receiving a request from the remote signalling point, or by a manual 
request, 


Activation shall not be initiated automatically for a signalling 
link previously inactivated by means of a manual intervention. 

c) When a decision is taken to activate a signalling link, the 
signalling terminals and signalling data link to be employed have to be 
allocated. 


A signalling terminal is allocated automatically by means of the 
function defined in Section 10.5. 

The signalling data link is allocated automatically by means of 
the function defined in Section 10.6. However, in conjunction with link set 
activation the identity of the signalling data link to use may be predetermined 
(see further Section 10.4.4). A signalling data link which is not connected to 
a signalling terminal may be utilized for other purposes, for example, as a 
speech circuit. When the data link is to be employed for signalling, it must be 
removed from its alternative use. 

In the case when the automatic allocation functions cannot 
provide a signalling terminal or a signalling data link, the activation attempt 
it aborted. 

d) When the signalling data link and signalling terminal to be used 
for a particular aignalling link are determined, the signalling terminal is 
connected to the signalling data link and signalling link initial alignment 
•tarts (aee C10D). If the initial alignment procedure is successful, the 
signalling link is active and ready to convey signalling traffic. 
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If initial alignment is not possible, as determined at Message 
Transfer Part level 2 (see CIO}), alternative signalling data links are 
automatically connected to the signalling terminal, until an initial alignment 
procedure is successfully completed. In the case when the function for 
automatic allocation of signalling data links cannot provide an alternative 
signalling data link, the activation is regarded as unsuccessful and activation 
of the next inactive signalling link (if any) is initiated Csee however th. 
note to point b) above}. Successive initial alignment attempts may continue on 
the previous signalling link until it is activated or its signalling terminal 
is disconnected (see Section 10.5). 

10.A.2 Signalling link restoration 

a) After a signalling link failure is recognised, signalling 

link initial alignment will take place (see CIO}). In the case when the initial 
alignment is successful, the signalling link is regarded as restored and thus 
available for signalling. 

If the initial alignment is unsuccessful, the signalling 
terminal and signalling data link may be faulty and require replacement. 

b) The signalling data link may be automatically replaced by an 
alternative, in accordance with the principles defined in Section 10.6. After 
the new signalling data link has been connected to the signalling terminal 
signalling link initial alignment starts. If successful, the signalling link is 
restored. If not, alternative data links are connected to the signalling 
terminal, until an initial alignment procedure is successfully completed. 

If the automatic allocation function cannot provide a new 
signalling data link, activation of the next inactive signalling link (if any) 
is initiated Csee however the note to point b) of Section 10.A.1}. Successive 
initial alignment attempts may however continue on the faulty signalling link 
until it is restored or its signalling terminal is disconnected. 

c) The signalling terminal may be automatically replaced in 

accordance with the principles defined in Section 10.5. After the new 

signalling terminal has been connected to the signalling data link, signalling 

link initial alignment starts. If successful, the signalling link is restored. 
If not, activation of the next signalling link in the link set (if any) 
starts Csee however the note to point b) of Section 10.A.1}. 

Successive initial alignment attempts may, however, continue on 
the faulty signalling link until it is restored or, for example, the signalling 
terminal or signalling data link is disconnected. 

Note - Activation of the next signalling link in the link set 

should not be initiated as long as one of the activities described in points bl 

and c) above is taking place. 
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10.4.3 Signalling link deactivation 


In the absence of failures, a link set contains a specified 
number of active (i.e. aligned) signalling links. Whenever that number is 
exceeded (e.g. as a result of signalling link restoration) the active 
signalling link having the lowest priority in the link set is to be made 
inactive automatical1y, provided that no signalling traffic is carried on tha* 
signalling link. 

Deactivation of a particular signalling link may also be 
initiated manually, for example in conjunction with manual maintenance 
activities. 

When a decision has been taken to deactivate a signalling link, 
the signalling terminal and signalling data link may be disconnected. After 
deactivation, the idle signalling terminal and signalling data link may becom- 
parts of other signalling links (see Sections 10.5 and 10.6). 

10.4.4 Link set activation 


Link set activation is applicable in the case when a link set 
not having any signalling links in service is to be started for the first time 
or after a failure (see Section 10.3.4). The link set activation procedure is 
performed as specified in Section 10.3.4, also as regards the allocation of 
signalling data links, that is, signalling data links are allocated in 
accordance wich a predetermined list assigning a signalling data link to sore 
or all of the signalling links in the link set. This is made in order to cater 
for the situation when it is not possible to communicate with the remote end n 
the link set (c.f. Section 10.6) However, when a signalling link has become 
active, signalling data link allocation may again be performed automatically 
(i.e. activation of a signalling link takes place as specified in 
Sec tion 10.4.1). 

10.5 Automatic allocation of signalling terminal s 

In conjunction with the signalling link activation and 
restoration procedures specified in Sections 10.3 and 10.4, signalling 
terminals may be allocated autoraatical 1y to a signalling link. A signalling 
terminal applicable to the link group is allocated in accordance witli the 
following principles: 

a) an idle signalling terminal (i.e. a signalling terminal not 
connected to a signalling data link) is chosen if possible; 

b) if no idle signalling terminal is available, a signalling 
terminal is chosen which is connected to an unsuccessfully 
restored or activated signalling link. 

Note - Activation and restoration is regarded as unsuccessful 
when it is not possible to complete the initial alignment procedure 
successfully (see Sections 10.3 and 10.4). 

Measures should be employed to ensure that signalling terminals 
to be allocated to signalling links are able to function correctly (see 
Recommendation Q.707 C43). 
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A link set may be assigned a certain number of signalling 
terminals. A signalling terminal may be transferred from a signalling link in 
one link set to a signalling link in another link set (in accordance with b) 
above) only when the remaining number of signalling terminals in the link set 
is not below the specified value. 

Mote - From a link set with a minimum number of signalling 
terminals, only one signalling terminal and signalling data link may be removed 
at a time (e.g. for testing, see C4D). 

10.6 Automatic allocation of signalling data links 

10.6.1 In conjunction with the signalling link activation and restoration 
procedures specified in Section 10.4, signalling data links may be allocated 
automatically. Any signalling data link applicable to a link group may be 
chosen for a signalling link within that link group. 

The signalling data links applicable to a link group are 
determined by bilateral agreement and may, for example, include all speech 
circuits between two exchanges. A signalling data link may also be established 
as a semi-permanent connection via one or more intermediate exchanges. 

When a potential signalling data link is not employed for 
signalling, it is normally used for other purposes (e.g. as a speech circuit). 

The identity of the signalling data link to be used for a 
particular signalling link is determined at one of the two involved signalling 
points and reported to the remote end by a signalling data link connection 
order message. The signalling point controlling the choice of signalling data 
link is the signalling point initiating the activation or restoration procedure 
or, in the case when both ends initiate the procedure at the same point in 
time, the signalling point having the highest signalling point code (included 
in the label of the message). 

10.6.2 When a signalling data link has been chosen at a signalling point, 
the data link is made unavailable for other uses (e.g. as a speech circuit) 
and an order to connect the appointed signalling data link to a signalling 
terminal is sent to the signalling point at the remote end of the signalling 
link. 


The signal 1ing-data-1ink-connect ion-order contains: 

the label, indicating the destination and originating 
signalling points and the identity of the signalling link to 
activate or restore; 

the signalling-data-link-connection-order; 
the identity of the signalling data link. 


Formats and codes for the s ignal1ing-data-1ink-connection-order 
message appear in Section 13. 
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10.6.3 Upon reception of the b ignal1ing-data-1ink-connertion-order, tin- 
following applies: 

a) In the case when the signalling link to which a received 

signa11ing-data-1ink-connection-order refers is inactive as seer, 
from the receiving signalling point, the message is regarded a< ar. 
order to activate the concerned signalling link, resulting in, for 
example, allocation of a signalling terminal. The signalling data 
link indicated in the signa11ing-data-1ink-connection-order is 
then connected to the associated signalling terminal and 
signalling link initial alignment starts. An acknowledgement is 
sent to the remote signalling point. 

In the case when it is not possible to connect the appointed 
signalling data link to a signalling terminal (e.g. because 
there is no working signalling terminal available), the 
acknowledgement contains an indication informing the remote 
signalling point whether or not an alternative signalling 
data link should be allocated to the concerned signalling link. 

b) In the case when the signalling point receives a signalling 
data link connection order when waiting for an acknowledgement, 
the order is disregarded in the case when the signalling point 
code of the receiving signalling point is higher than the 
signalling point code of the remote signalling point. If t'n 
remote signalling point has the highest signalling point cod> , 
the message is acknowledged and the signalling data link 
referred to in the received message is connected. 

c) In the case when a signa11ing-data-1ink-connection-order is 
received in other situations, (e.g. in the case of an error 
in procedure) no actions are taken. 

The signal 1ing-data-1ink-connection-acknowledgement contains the 
label, indicating the destination and originating signalling points and the 
identity of the signalling link to activate or restore, and one of the 
following signals: 

connection-successful signal, indicating that the signalling 
data link has been connected to a signalling terminal; 

connection-not-successful signal, indicating that it was not 
possible to connect the signalling data link to a signalling 
terminal, and that an alternative signalling data link should 
be allocated; 

connection-not-possible signal, indicating that it was not 
possible to connect the signalling data link to a signalling, 
terminal, and that no alternative signalling data link should 
be allocated. 

Formats and codes for the aignal1ing-data-1ink-connection- 
acknowledgement message appear in Section 13. 
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10.6.4 When the signalling point initiating the procedure receives a message 
indicating that signalling data link and signalling terminal have been 
connected at the remote end, the signalling data link is connected to the 
associated signalling terminal and initial alignment starts (see 

Section 10.4). 

In the case when the acknowledgement indicates that it was not 
possible to connect the signalling data link to a signalling terminal at the 
remote end, an alternative signalling data link is allocated and a new 
signalling data link connection order is sent (as specified above). However, if 
the acknowledgement indicates that no alternative signalling data link should 
be allocated, the activation or restoration procedure is terminated for the 
concerned signalling link. 

If no signalling-data-link-connection-acknowledgement or -order 
is received from the remote signalling point within a time-out T7 “ 2 6 
(provisional value), the signalling-data-link-connection-order is repeated. 

10.6.5 When a signalling data link is disconnected in conjunction with 
signalling link restoration or deactivation, the signalling data link is made 
idle (and available, e.g. as speech circuit). 

11 Signalling route management 

11.1 General 


The purpose of the signalling route management function is to 
ensure a reliable exchange of information between the signalling points about 
the availability of the signalling routes. 

The unavailability and availability of a signalling route is 
communicated by means of the transfer-prohibited and transfer-allowed procedure 
respectively, specified in Sections 11.2 and 11.3. 

Recovery of signalling route status information is made by means 
of the signalling-route-set-test procedure specified in Section 11.4. 

11.2 Transfer-prohibited 

11.2.1 The transfer-prohibited procedure is performed at a signalling point 
acting as a signalling transfer point for messages relating to a given 
destination, when it has to notify one or more adjacent signalling points that 
they must no longer route the concerned messages via that signalling transfer 
point. 
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The transfer-prohibited procedure makes use of the transfer-prohibited 
message and of the tiansfer-prohibited-acknowledgement message which contain: 

- the label, indicating the destination and originating points; 

the transfer-prohibited (or 

transfer-prohibited-acknowledgement) signal; 
and 

the destination for which traffic transfer is no longer 
possible. 1) 

Formats and codes of these messages appear in Section 13. 

11.2.2 A transfer-prohibited message relating to a given destination "X" 
is sent from a signalling transfer point "Y" in the following cases: 

i) When signalling transfer point "Y" starts to route (at 
changeover, changeback, forced or normal rerouting) signalling 
traffic destined to signalling point "X" via a signalling 
transfer point "Z" not currently used by signalling transfer 
point "Y" for this traffic. In this case the transfer-prohihited 
message is sent to signalling transfer point "Z". 

ii) When signalling transfer point "Y" recognizes that it is 
unable to transfer signalling traffic destined to signalling 
point "X" (see Sections 5.3.3 and 7.2.3). In this case- a 
transfer-prohibited message is sent to all accessible adjacent 
signalling points. 

iii) When a message destined to signalling point "X" is received 
at signalling transfer point "Y" and signalling transfer 
point "Y" is unable to transfer the message. In this case 
the transfer-prohibited message is sent to the adjacent 
signalling point from which the concerned message was received. 

If no transfer-prohibited-acknowledgement is received in response 
to a transfer-prohibited message within T8 ** 1 s (provisional valuel the 
transfer-prohibited message is repeated. During this time, the 
transfer-prohibited message will not be sent according to criterion iii) 
above. 

Examples of the above situation appear in C12D. 

11.2.3 When a signalling point receives a transfer-prohibited message fror 
signalling transfer point "Y" it sends in response to Signalling Transfer 
Point "Y" a transfer-prohibited-acknowledgement; moreover it performs tin- 
actions specified in Section 7 (since reception of transfer-prohibited messag. 
indicates the unavailability of the concerned signalling route, see 

Section 3.4.1). 


1) The possibility to refer to a more general destination than a 
single signalling point (e.g. a signalling region), or more 
restrictive than a single signalling point (e.g. an individual 
User Part) is for further study. 
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11.2.4 In some circumstances it may happen that a signalling point receive? 
either a repeated transfer-prohibited message or a transfer-prohibited message 
relating to a non existent route (i.e. there is no route from that signalling 
point to the concerned destination via signalling transfer point "Y", according 
to signalling network configuration) or to a destination which is already 
inaccessible, due to previous failures; in this case a 
transfer-prohibited-acknowledgement is sent, without further actions. 

11.3 Transfer-allowed 

11.3.1 The transfer-allowed procedure is performed at a signalling point, 
acting as signalling transfer point for messages relating to a given 
destination, when it has to notify one or more adjacent signalling points that 
they may start to route to it, if appropriate, the concerned messages. 

The transfer-allowed procedure makes use of the transfer-allowed 
message and of the transfer-allowed-acknowledgement which contain: 

the label, indicating the destination and originating points; 

- the transfer-allowed (or transfer-allowed-acknowledgement) 

signal; 

and 

the destination for which tranfer is now possible. 1) 

Formats and codes of these messages appear in Section 13. 

11.3.2 A transfer-allowed message relating to a given destination "X" is 
sent from signalling transfer point ”Y" in the following cases: 

i) When signalling transfer point "Y" stops routing (at 

changeback or normal rerouting) signalling traffic destined to 
signalling point "X" via a signalling transfer point "Z" (to 
which the concerned traffic was previously diverted as a 
consequence of changeover or forced rerouting). In this case the 
transfer-allowed message is sent to signalling transfer point "Z". 

ii) When signalling transfer point "Y" recognizes that it is 

again able to transfer signalling traffic destined to signalling 
point "X" (see Sections 6.2.3 and 8.2.3). In this case a 
transfer-allowed message is sent to all accessible adjacent 
signa11ing points. 

If no transfer-allowed-acknowledgement is received in response 
to a transfer-allowed message within T9 c 1 s (provisional value), the 
transfer-allowed message is repeated. 

Examples of the above situations appear in C12D. 


1) The possibility to refer to more general destination than a single 
signalling point (e.g. a signalling region), or more restrictive 
than a single signalling point (e.g. an individual User Parti i <; 
for further study. 

(3854) 



- 152 - 

AP VII-No. 18-E 


11.3.3 When a signalling point receives a transfer-allowed message fro- 
signalling transfer point "Y", it sends in response a 

transfer-allowed-acknowledgeraent to signalling transfer point; moreover it 
performs the actions specified in Section 8 (since reception of a 
transfer-allowed message indicates the availability of the concerned signalling 
route, see Section 3.4.2). 

11.3.4 In some circumstances it may happen that signalling point receives 
either a repeated transfer-allowed message or a transfer-allowed message- 
relating to an existing signalling route (i.e. there is no route from that 
signalling point to the concerned destination via signalling transfer point "Y" 
according to the signalling network configuration); in this case a 
transfer-allowed-acknowledgement is sent, without further actions. 

11.4 Signalling-route-set-test 

11.4.1 The signalling-route-set-test procedure is used at a signalling 
point to test whether or not signalling traffic towards a certain destination 
may be routed via an adjacent signalling transfer point. 


The procedure make use of the signalling-route-set-test message, 
and the transfer-allowed and the transfer-prohibited procedures. 

The signa11ing-route-set - test message contains: 

the label, indicating the destination and originating points, 
the signal 1ing-route-set-test signal, and 

the destination the accessibility of which is to be 

tested. 1) 

Format and coding of this message appear in Section 13. 

11.4.2 A signalling-route-set-test message is sent from a signalling 
point in the following cases: 

a) When a transfer-prohibited message is received from an 
adjacent signalling transfer point. In this case a 
signalling-route-set-test message is sent to that signalling 
transfer point referring to the destination declared inaccessible 
by the transfer-prohibited message every 30 seconds (provisional 
value) until a transfer-allowed message, indicating that the 
destination has become accessible, is received. 

b) When a previously unavailable link set, directly connecting 
the signalling point with a signalling transfer point, becomes 
available. In this case signal 1ing-route-set-test messages sent 
to the signalling transfer point refer to all destinations which 
in the absence of failures are accessible via the signalling 
transfer point. 


1) The possibility to refer to more general destination than a 
single signalling point (e.g. a signalling region), or more 
restrictive than a single signalling point (e.g. an individual 
User Part) is for further study. 
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c) When the route status information at a signalling point is 

to be updated for example in conjunction with processor restart. 
In this case signalling-route-set-test messages, referring to 
all destinations which in the absence of failures are accessible 
from the signalling point are sent. For a certain destination a 
signalling-route-set-test message is sent to each adjacent 
signalling transfer point which under normal conditions is 
capable of routing signalling traffic to the destination. 

In case a) above, the procedure is used in order to recover the 
signalling route availability information that may not have been received 
because of some signalling network failure. 

In cases b) and c) above, the positive or negative responses to 
the test messages (i.e. the reception of transfer-allowed messages or 
transfer-prohibited messages) are used to update route status information in 
the signalling point. 

11.4.3 A signalling-route-set-test message is sent to the adjacent 
signalling transfer point as an ordinary signalling network management 
message. 

11.4.4 At the reception of a signalling-route-set-test message, a 
signalling transfer point will send in response: 

a transfer-allowed message, referring to the destination the 
accessibility of which is tested, if the signalling transfer 
point can reach the indicated destination via a signalling link 
not connected to the signalling point from which the 
signalling-route-set-test message was originated; 

a transfer-prohibited message in all other cases (including the 
inaccessibility of that destination). 

11.4.5 At the reception of the transfer-allowed or transfer-prohibited 
message, the signalling point will perform the procedures specified in 
Sections 11.2.3 and 11.3.3 respectively. 


(3854) 
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12 Cohkd characteristics of Message signal unit formats 

12.1 General 


The basic signal unit format which is coomon to all message 
signal units is described in C15D. From the point of view of the Message 
Transfer Part level 3 functions, coomon characteristics of the message signal 
units are the presence of: 

the service information octet; 

the label, contained in the signalling information field, and, 
in particular, the routing label. 

12.2 Service information octet 


The service information octet of message signal units contains 
the service indicator and the sub-service field. The structure of the service 
information octet is shown in Figure 12-1 (Q.704). 


D C B A 

D C B A 

Sub-service field 

Service indicator 


4 I 1st tit transmitted 

I-» 

COTT-J»»10 


Figure 12-1 ( Q.70hJ) 


- Service information octet 


12.1.1 Service indicator 


The service indicator is used by signalling handling functions 
to perform message distribution (see Section 2.4) and, in some special 
applications, to perform message routing (see Section 2.3). 


The service 
bits D C B 
0 0 0 
0 0 0 

0 0 1 
0 0 1 

0 1 0 

0 1 0 

0 1 1 


indicator codes are allocated as follows: 


A 

0 

1 

0 

1 

0 

1 

0 


Signalling network management messages 

Signalling network testing and maintenance 
messages 

Spare for international allocation 


Telephone User Part 

Spare for international allocation 

Data User Part (call and circuit related 
messages) 
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0111 Data User Part (facility registration and 

cancellation messages) 

10 0 0 

1001 Spare for international allocation 

10 10 
10 11 

110 0 

1101 For national use 

1110 
1111 

12.2.2 Sub-service field 

The sub-service field contains the national indicator (bits C 
and D) and two spare bits (bits A and B). The national indicator is used by 
signalling message handling functions (e.g. in order to determine the relevant 
signalling point numbering scheme), see Sections 2.3 and 2.4. 

The two spare bits, coded 00, are available for possible future 
needs that may require a common solution for all international User Parts. 

The national indicator provides for discrimination between 
international and national messages. In the case of national messages it can be 
used, for example, for discrimination between different label structures. The 
national indicator codes are allocated as follows: 

bits D C 

0 0 International message 

0 1 Spare (for international use only) 

1 0 National message 

1 1 Reserved for national use 

The international spare code (01) should not be used for 
implementing features which are to be provided both internationally and 
nationally. 

In national applications when the discrimination provided by the 
national indicator is not used, the whole sub-service field can be used 
independently for different User Parts. 

12.3 Label 

The structure and content of the label is defined for each User 
Part and is defined in the relevant specification. The common part of the label 
used for signalling message handling, the rout.ng label, is specified in 
Section 2.2. 
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13 Formats and codes of signalling network management messages 

13.1 General 

13.1.1 The signalling network management messages are carried on the 
signalling channel in message signal units, the format of which is described in 
Recommendation Q.703, Section 2 C153, and Section 12 of this Recommendation. In 
particular, as indicated in Section 12.2 these messages are distinguished by 
the configuration 0000 of the service indicator (SI). The sub-service field 
(SSF) of the messages is used according with the rules indicated in 

Section 12.2.2. 

13.1.2 The signalling information field consists of an integral number 

of octets and contains the label, the heading code and one or more signals and 
indications. The structure and function of the label, and of the heading code, 
are described in Sections 13.2 and 13.3 respectively; the detailed message 
formats are described in the following sections. For each message the sequence 
of fields is shown in the corresponding figure, including fields that may or 
may not be present. 

In the figures, the fields are shown starting from the right to 
the left (i.e. the first field to be transmitted is at the right). 

13.2 Label 


For signalling network management messages the label coincides 
with the routing label and indicates the destination and originating signalling 
points of the message; moreover, in the case of messages related to a 
particular signalling link, it also indicates the identity of the signalling 
link ,*>>ng those interconnecting the destination and originating points. The 
standar-’ label structure of Message Transfer Part level 3 messages appears 
in Figure 13-1 (Q.704); the total length is 32 bits. 


Length 

(bit) 


SLC 

OPC 

DPC 

1st lit 

b 

14 


:4 

transmute j 


Figure 13~1 

7T 

o 

tr- 

1 

Standard label structure 

CCITT * JSS70 


The meaning and use of the destination point code (DPC) and of 
the originating point code (OPC) fields are described in Section 2. The 
signalling link code (SLC) indicates the signalling link, connecting the 
destination and originating points, to which the message is related. If the 
message is not related to a signalling link, or another particular code is not 
specified, it is coded 0000. 
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13.3 Heading code (Ho) 


The heading code (Ho) is the 4 bit field following the label and 
identifies the message group. 

The different heading codes are allocated as follows: 

0000 Spare 

Changeover and changeback messages 
Emergency changeover message 


0 0 0 1 
0 0 10 
0 0 11 


Spare (reserved for signal1ing-traffic-flow-control- 
messages 


0100 Transfer-prohibited and -allowed messages 
0101 Signalling-route-set-test message 

0110 Spare 

0111 Spare 

1000 Signalling-data-link-connection messages 

The remaining codings are spare. 

The synopsis of signalling network management messages is given 
in Table 13-1 (Q.704). 

13.4 Changeover message 

13.4.1 The format of the changeover message is shown in Figure 13-2 (Q.70- 1 , 


0 


D C B A 

0 0 0 1 
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13.4.2 The changeover message is made up of the following fields: 

Label (32 bits): see Section 13.2. 

Heading code (Ho) (4 bits): see Section 13.3. 

Heading code HI (4 bits): see Section 13.4.3. 

Forward sequence number of last accepted message signal unit 
(7 bits). 

A filler bit coded 0. 

13.4.3 The Heading code HI contains signal codes as follows: 
bit D C B A 

0001 Changeover order signal 

0010 Changeover acknowledgement signal 

13.5 Changeback message 

13.5.1 The format of the changeback message is shown in Figure 13-3 (Q.704). 



D C B A 

0 0 0 1 



Changeback code 

Heading 

code 

H 1 

Heading 

code 

H o 

Label 

1st bit 

8 

U 

u 

32 

transmitted 


CC1TT - 35 SIC 


Figure 13~3 ( IQ-70M ) - Changeback message 

13.5.2 The changeback message is made up of the following fields: 

Label (32 bits): see Section 13.2. 

Heading code Ho (4 bits): see Section 13.3. 

Heading code HI (4 bits): see Section 13.5.3. 

Changeback code (8 bits): see Section 13.5.4. 

13.5.3 The Header code HI contains signal codes as follows: 


bit C D B A 

0101 Changeback declaration signal 

0110 Changeback acknowledgement signal 

13.5.4 The changeback code is an 8 bit code assigned by the signalling 
point which sends the message according to the criteria described in 
Section 6. 
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13.6 


Emergency changeover message 


13.6.1 The format of the emergency changeover message is shown in 
Figure 13.A (Q.704). 


13.6.2 


13.7 
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Figure 13-1* ( fc. 70^.1 ) - Emergency changeover message 

The emergency changeover message is made up of the following fields: 
Label (32 bits): see Section 13.2. 

Heading code Ho (A bits): see Section 13.3. 

Heading code HI (4 bits): see Section 13.4.3. 
Transfer-prohibited message 


13.7.1 The format of the transfer-prohibited message is shown in 
Figure 13-5 (Q.704) 1). 


0 0 


D C B A 

0 10 0 
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Destmat 1 on 

Heading 

code 

H 1 
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Figure 13-5 ( k• 7 M } - Tranel'ei—prohir: t e j avsaag- 

13.7.2 The transfer-prohibited message is made up of the following fields 
Label (32 bits): see Section 13.2. 

Heading code Ho (4 bits): see Section 13.3. 

Heading code HI (4 bits): see Section 13.7.3. 

Destination (14 bits): see Section 13.7.4. 

Spare bits (2 bits) code 00. 
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13.7.3 The heading code HI contains signal codes as follows: 
bit D C B A 

0001 Transfer-prohibited signal 

0010 Transfer-prohibited-acknowledgement signal 

13.7.4 The destination field contains the identity of the signalling point 
to which the message refers. 

13.8 Transfer-allowed message 

13.8.1 The format of the transfer-allowed message is shown in 
Figure 13-6 (Q.704). 1) 



Figure 1j-t ( U-7 -| 5 - Transfer allowed message 


st Lit 
ranss.it te : 

- * 

CCITt -KSSC 


13.8.2 The transfer-allowed message is made up of the following fields: 

Label (32 bits): see Section 13.2. 

Heading code Ho (4 bits): see Section 13.3. 

Heading code HI (4 bits): see Section 13.8.3. 

Destination (14 bits): see Section 13.7.3. 

Spare bits (2 bits) coded 00. 

13.8.3 The heading code HI contains signal codes as follows: 
bit D C B A 

0101 Transfer-allowed signal 

0110 Transfer-alloved-acknowledgement signal 


1) The possibility to refer to more general destination than a single 
signalling point (e.g. a signalling region), or more restricti ve 
than a single signalling point (e.g. an individual User Part) is 
for further study. 
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13.9 Signalling-route-set-test message 

13.9.1 The format of the signalling-route-set-test message is shown in 
Figure 13-7 (Q.704). D 


0 0 


0 U 0 1 

0 10 1 
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Destination 

Heading 

code 
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Heading 

code 
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Figure 13-7 ( fc-704| ) - Signalling-route-set-test message CciTT-«»9C 


13.9.2 This message is made up of the following fields: 

Label (32 bits): see Section 13.2. 

Heading code Ho (4 bits): see Section 13.3. 

Heading code HI (4 bits): is coded 0001. 

Destination (14 bits): see Section 13.7.3. 

Spare bits (2 bits), coded 00. 

13.10 Signalling data link connection order message 

13.10.1 The format of the signalling data link connection order message 
is shown in Figure 13-8 (Q.704). 



1) The possibility to refer to more general destination than a single 
signalling point (e.g. a signalling region!, or more restrictive 
than a single signalling point (e.g. an individual User Fail! is 
for further study. 
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13.10.2 The signalling-data-link-connection-order message is made up of 
the following fields: 

Label (32 bits): see Section 13.2. 


Heading code Ho (4 bits): see Section 13.3. 

Heading code HI (4 bits): is coded 0001. 

Signalling data link identity (12 bits): see Section 13.10.3. 
Spare bits (4 bits) coded 0000. 

13.10.3 The signalling data link identity field contains the circuit 
identification code (CIC), or the bearer identification code in case of a 
64 kbit/s channel used to carry submultiplexed data streams (BIC), of the 
transmission link corresponding to the signalling data link. 


Signal 1ing-da ta-1ink-connection-acknowledgement message 


13.11.1 The format of the signalling data link connection acknowledgement 
message is shown in Figure 13-9(Q.704). 



CCITl-m70 


Figure 13-9 ( k-TOM ) ~ Signalling-data-link-connection-acknovledgement- 

message 


13.11.2 The signalling data link connection acknowledgement message is made 
up of the following fields: 

Label (32 bits): see Section 13.2. 


Heading code Ho (4 bits): see Section 13.3. 
Heading code HI (4 bits): see Section 13.11.3. 

13.11.3 The heading code HI contains signal codes as follows: 
bit HO D C B A 
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0010 Connection-successful signal 
0011 Connection-not-successful signal 
0100 Connection-not-possible signal 
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CBA - Cbangeback-acknovledgeraent signal 
CBD - Changeback-declaratior. signal 
CHM - Changeover and changeback messagee 
CNF - Connection-not-pocsible signal 
CNG - Connection-not-successful signal 
COA - Changeover-acknowledgement signal 
COO - Cnangeover-order signal 
CSS - Connection-successful signal 

DLC - Signalling-data-link-connection-order signal 

DLM - Signalling-data-1ink-connection-order message 

ECA - Emergency-changeover-acknowledger.ent signal 

ECM - Emergency changeover message 

ECO - Emergency-changeover-order signal 

FCM - Signalling-traffic-flow messages 

RSM - Signalling-route-set-test message 

RST - Signalling-route-set-test signal 

TAA - Trar.sfei—allowed-acknowledgement signal 

TFA - Transfer-allowed signal 

TFM - Transfe!—prohibited and transfer-allowed message 
TFP - Transfer-prohibited signal 

TPA - Transfer-prohibited-acknovledgement signal 
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14 State transition diagraas 

14.1 General 


This Section contains the description of the signalling network 
functions described in Sections 2 to 11 in the form of state transition 
diagrams according to the CCITT Specification and Description Language (SDL) 

A set of diagrams is provided for each of the following major 
functions: 

a) signalling message handling (SMH), described in Section 2; 

b) signalling traffic management (STM), described in Sections 4 
to 9; 

c) signalling route management (SRM), described in Section 10; 

d) signalling link management (SLM), described in Section 11. 

For each major function a figure illustrates a subdivision functional 
specification blocks, showing their functional interactions as well as thf 
interactions with the other major functions. In each case this is followed 
by Figures showing state transition diagrams for each of the functional 
specification blocks. 

The detailed functional breakdown shown in the following diagrams is 
intended to illustrate a reference model and to assist interpretation of the 
text in the earlier sections. The state transition diagrams are intended to 
show precisely the behaviour of the signalling system under normal and abnorma. 
conditions as viewed from a remote location. It must be emphasized that the 
functional partitioning shown in the following diagrams is used only to 
facilitate understanding of the system behaviour and is not intended to specif) 
the functional portioning to be adopted in a practical implementation of the 
signalling system. 

14.2 Draughting conventions 


a! Each major function is designated by its acronym (e.c. 

SMH = signalling message handling). 

b) Each functional block is designated by an acronym which 
identifies it and also identifies the major function to which it belong-, 
fe.g. HMHT = signalling message handling-message routing); 

ii.AC = signalling traff.c management - 1 ink £vai1abi1ity control). 

c) External inputs and outputs are used for interactions between 
different functional blocks. Included within each input and output symbol n 
the state transition diagrams are acronyms which identify the functions v! ; 
are the source and destination of the message, e.g. 

L2 » LI indicates that the message is sent between 

f nnrt iona1 1e ve1s 

from. functional level ? 
t : f nnc t i on.l 1 level 1 
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RTPC -» TSRC indicates that the message is sent within a 
functional level (3 in this case) 
from: signalling route management-transfer 

prohibited control 

to: signalling traffic management-signalling 

routing control 

d) Internal inputs and outputs are only used to indicate control 
of time-outs. 

14.3 Signalling message handling 


Figure 14-1 (Q.704) shows a subdivision of the signalling 
message handling (SMH) function into smaller functional specification blocks 
and also shows the functional interactions between them. Each of these 
functional specification blocks is described in detail in a state transition 
diagram as follows: 

a) message discrimination (HMDC) is shown in Figure 14-2 
(Q.704); 

b) message distribution (HMDT) is shown in Figure 14-3 (Q.704' 1 ; 

c) message routing (HMRT) is shown in Figure 14-4 (Q.704). 

14.4 Signalling traffic management 

Figure 14-3 (Q.704) shows a subdivision of the signalling traffic 
management (STM) function into smaller functional specification blocks and 
also shows functional interactions between them. Each of these functional 
specification blocks is described in detail in a state transition diagram as 
follows: 


a) 

link availability control (TLAC) is shown in 

Figure 14-6 (Q.704); 


b) 

signalling routing control (TSRC) is shown in 
Figure 14-7 (Q.704); 


c) 

changeover control (TCOC) is shown in Figure 14-8 

<T 

O 

r- 

O* 

d) 

changeback control (TCBC) is shown in Figure 14-9 

(Q.704); 

e) 

forced rerouting control (TFRC) is shown in 

Figure 14-10 (Q.704); 


f) 

controlled rerouting control (TCRC) is shown in 
Figure 14-11 (Q.704); 


g) 

signalling traffic flow control (TSFC) is shown in 
Figure 14-12 (Q.704). 
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14.5 Signalling link management 

Figure 14-13 (Q.704) shows a subdivision of the signalling link 
management function (SLM) into smaller- functional specification blocks and also 
shows functional interactions between them. Each of these functional 


specification 
follows: 

blocks is described in detail in a state transition diagram as 


a) 

link set control (LLSC) is shown in Figure 14-14 (Q.704); 


b) 

signalling link activity control (LSAC) is shown in 

Figure 14-15 (Q.704); 


c) 

signalling link activation (LSLA) is shown in 

Figure 14-16 (Q.704); 


d) 

signalling link restoration (LSLR) is shown in 

Figure 14-17 (Q.704); 


e) 

signalling link deactivation (LSLD) is shown in 

Figure 14-18 (Q.704); 


f) 

signalling terminal allocation (LSTA) is shown in 

Figure 14-19 (Q.704); 


g) 

signalling data link allocation (LSDA) is shown in 

Figure 14-20 (Q.704). 

14.6 

S i gna 

Iling route management 


Figure 14-21 (Q.704) shows a subdivision of the signalling route 
management (SRM) function into smaller functional specification blocks and also 
shows functional interactions between them. Each of these functional 
specification blocks is described in detail in a state transition diagram as 
foilows : 

a) transfer prohibited control (RTPC) is shown in 
Figure 14-22 (Q.704); 

b) transfer allowed control (RTAC) is shown in 
Figure 14-23 (Q.704); 

c) signalling route set test control (RSRT) is shown in 
Figure 14-24 (Q.704). 


(3854) 






- 168 - 

AP VII-No. 18-E 


ABBREVIATIONS USED IK FIGURES 14-1 to ll ,2'u (Q.lOl) 

BSNT - Backward sequence number of next signal unit to be transmitt 
DPC - Destination point code 

FSNC - Forward sequence number of last message signal unit accepted 
by remote level 2 

HMDC - Message discrimination 

HMDT - Message distribution 

HMRT - Message routing 

LI - Level 1 

L2 - Level 2 

L3 - Level 3 

LU - Level 1* 

LLSC - Link set control 

LSAC - Signalling link activity control 

LSDA - Signalling data link allocation 

LSLA - Signalling link activation 

LSLD - Signalling link deactivation 

LSLR - Signalling link restoration 

LSTA - Signalling terminal allocation 

MGMT - Management system 

RSRT - Signalling route set test control 

RTAC - Transfer allowed control 

RTPC - Transfer prohibited control 

SLM - Signalling link management 

SLS - Signalling link, selection 

SMH - Signalling message handling 

SRM - Signalling route management 

STM - Signalling traffic management 

TCBC - Changeback control 

TCOC - Changeover control 

TCRC - Controlled rerouting control 

TFPf - Forced rerouting control 

TLAC - Link availability control 

TSFC - Signalling traffic flow control 

TSRC - Signalling routing control 


(3854) 




- 169 - 

AP VII-No. 18-E 


TIMERS : 

T1 - Delay to avoid message mis-sequencing on changeover 
T2 - Waiting for changeover acknowledgement 

T3 - Time controlled diversion - delay to avoid mis-sequencing 
on changeback 

Tii - Waiting for changeback acknowledgement (first attempt) 

T5 - Waiting changeback acknowledgement (second attempt) 

Tb - Delay to avoid message mis-sequencing on controlled reroutin 
T7 - Waiting for signalling data link connection acknowledgement 
T8 - Waiting for transfer prohibited acknowledge:-. 

T9 - Waiting for transfer allowed acknowledgement 

T10 - Waiting to repeat signalling route set test message 
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Figure lk-13 (Q. 70li) - Level 3 “ signalling link aanageaent (SLM) 

Functional block interactions 


























Figure li*— 1 U (q. TOl») - Signalling link management; Link set control (LLSC) 
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ANNEX A 

Signalling Link Management and 
Signalling Traffic Management by the Switchover Method 

A. 1 General 

A. 1.1 This Annex describes a set of actions and procedures for signalling 
link management which is an alternative to some of the procedures specified 
in Section 10, and which is intended for use within national integrated digits 
networks, in particular for local exchange networks. Alternative signalling 
traffic management actions to those specified in Section 5 are also 
described. 

A.1.2 The switchover method is characterised by its response to 
signalling link failure in that before changeover of signalling traffic is 
initiated, an attempt is made to restore the failed signalling link using the 
switchover procedure to rapidly connect a new signalling data link between 
the signalling terminals of the failed signalling link. Changeover of the 
affected signalling traffic takes place only if the signalling link has not 
been restored within a specified time interval. Since the latter case is 
expected to be encountered in only a small proportion of failure situations, 
and since the introduction of a delay before diversion of signalling traffic 
reduces the probability of message sequence errors, a subset of the emergency 
changeover procedures is employed in conjunction with the method. 

A.1.3 The functions described in this Annex are consistent with and are 
accommodated within the functional organization shown in Figure 1-1 (Q.704). 

A.1.4 Apart from additions and modifications to signalling link 
management itself, no further modifications are necessary in level 3 
procedures. It should be noted, however, that within signalling traffic 
management, only a subset of the changeover procedure ia needed by the 
switchover oiethod (aee Section A.6). 

A. 1.5 In addition to the above, the switchover method requires that some 
additions be made to the level 2 procedures and that provision be made for 
monitoring the error performance of standby signalling data links which are 
not connected to signalling terminals (see Section A.b). 

A.2 Principles of the switchover method 

The switchover method is intended for application within signalling 
network configurations in which all, or some large fraction, of the 
signalling points are interconnected by non-duplicated signalling links. 

The basic principles of the switchover method may be described with 
reference to the simple configuration shown in Figure A.2-1 (Q.704). 


(3854) 
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, _ — — Standby signalling data link 

Figure A. 2-1 ( [q.TO b[ ) - Simple network configuration 

to illustrate the awitchover 
method 


A.2.1 Actions on detection of a failure 


Failure of the signalling data link between signalling points A and B 
will normally be detected by level 2 functions at each end of the signalling 
link and level 3 will be notified before each level 2 function automatically 
goes out of service. As soon as it is notified of the failure, signalling 
traffic management at each end initiates buffering of messages destined for the 
failed link. At this point, instead of performing the normal changeover 
procedure with exchange of changeover messages and retrieval of unacknowledged 
messages from level 2, it begins a time-out which is inherent in the emergency 
changeover procedures described in Section 3.6.2. At the same time, signalling 
link management initiates replacement of the failed signalling data link by 
a predetermined standby signalling data link, using the switchover procedure 
in an attempt to rapidly restore the failed signalling link. Having been 
connected to the new signalling data link, the signalling terminals resume 
normal operation starting at the points in the transmission (or retransmission) 
procedure at which they were interrupted at the time of failure. Provided that 
this signalling link restoration attempt is successful, no messages are lost, 
duplicated or sent out of sequence. The switchover procedure is described in 
more detail in Section A.3. 

No initial alignment of the signalling link is initiated, instead 
signalling traffic management is notified of the recovery of the failed 
signalling link, and provided that recovery is completed within the above 
mentioned time-out interval, the buffered signalling traffic is released onto 
the recovered signalling link followed by subsequent signalling messages. If, 
however, signalling traffic management completes the time-out without being 
notified of recovery of the failed signalling link, signalling traffic is 
diverted onto one or more alternative signalling routes (e.g. ACB in Figure 
A.2-1 (Q.704)) without exchange of changeover signals or retrieval of 
messages from level 2 of the failed signalling link, the latter messages being 
discarded. 
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Once the signalling link has been satisfactorily restored to service, 
signalling link management initiates a standby data link selection procedure 
to automatically select a new standby signalling data link. This procedure is 
described in more detail in Section A.4. 

In order to allow the signalling terminals to resume normal operation 
at the point where they were interrupted by signalling data link failure, it is 
necessary to avoid performing the initial alignment procedure on the signalling 
link prior to restarting signalling traffic on it. Therefore a means has to be 
provided to continuously monitor the error performance of a standby signalling 
data link prior to its connection to a level 2 function. The details of such an 
error monitor require further study (see Section A.6). 

Note - The above description outlines only the normal flow of 
signalling traffic and signalling link management actions which would follow 
a typical signalling link failure caused by failure of the signalling data 
link. Signalling link management actions taken in the event of more complex 
failure situations (e.g. signalling terminal failure) are identical to those 
described in Section 10.4. 

A.2.2 Actions resulting from management blocking of a signalling link 

Consider the events following the blocking of the signalling link 
between signalling link points A and B in Figure A.2.1 (Q.704) as a result of 
management system action (automatic or manual) at signalling point A. Such an 
action may, for example, precede the removal of the affected signalling link 
from service for maintenance or other purposes. 

Aa already stated above, the switchover method employs a subset of the 
emergency changeover procedures in which no retrieval of message signal units 
from the concerned signalling link ia attempted. In order to avoid message 
signal unita being lost when changeover results from management system 
blocking, it ia necessary to enaure that the transmission and reception of 
message aignal units, by the level 2 functions over the concerned aignalling 
link, continues for tome time after the emergency changeover procedure 
(described in Section 5.6.2) haa been initiated by level 3. This allows 
all of the message signal units contained in the level 2 transmission and 
retransmission buffers, at aignalling points A and B, to be transmitted and 
acknowledged before the aignalling link is taken out of service, The above 
capability ia made possible by introducing a time-out procedure within Level 2. 
Thia is described in detail in Section A.5. 

A.3 Switchover procedure 

A.3.1 Ceneral 

The objective of the switchover procedure is to recover a failed 
aignalling link aa quickly aa possible without introducing message loss, 
duplication or sequence errors. 

Higher level recovery measures employed when the switchover procedure 
ia unable to recover the failed signalling link, are described in 
Section 10.4. 
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A.3.2 Criteria for initiation of the switchover procedure 

Switchover is the first measure employed by the signalling link 
restoration procedure following the detection of signalling link failure. The 
criteria which initiate switchover (as part of signalling link restoration) 
are identical to those which are described in Section 3.2.2 and which would 
normally cause signalling link initial alignment to be initiated (see 
Section 10.4.2) in parallel with the normal changeover procedure. 

A.3.3 Actions following signalling link failure 

A.3.3.1 Following signalling link failure, signalling link restoration is 
initiated and its first signalling link restoration attempt is based upon the 
use of the switchover procedure, to switch the standby signalling data link to 
the signalling terminal of the failed signalling link. Following the above 
action, level 2 begins to continuously transmit fill-in signal units. Level 2 
then proceeds to the aligned/ready state as soon as it correctly receives one 
fill-in signal unit. 

A.3.3.2 If level 3 receives an in service or remote processor outage 
indication from level 2, the signalling link restoration attempt is considered 
successful, the signalling link is once more considered to be active and 
signalling traffic management is informed. Finally the standby data link 
selection procedure is initiated. This procedure will select a new error 
monitored standby signalling data link for the recovered signalling link. 

A.3.4 Procedures for abnormal conditions 

A.3.4.1 If the initial signalling link restoration attempt cannot be 
completed (because no standby data link is allocated) or is unsuccessful 
(because level 2 indicates out of service or a level 2 failure is suspected), 
further signalling link restoration and/or activation measures are performed. 
These measures are exactly as specified in Section 10.4.2 for the case when the 
initial signalling link restoration attempt (based on attempted initial 
alignment of the failed signalling link) xs not successful. 

A.3.4.2 When a failed signalling link is restored (or an alternative 
signalling link is activated) signalling traffic management is informed and the 
standby data link selection procedure is initisted in order to select a standby 
signalling data link for the restored (or activated) signalling link. 

A.4 Standby data link selection procedure 

A.4.1 General 

The standby data link selection procedure is used by signalling link 
management to determine a new standby data link which can be used for 
switchover purposes (see Section A.3.3.2) and which is dedicated to a 
particular signalling link. 

The procedure is dependant on at least one other signalling data 
link being available between two signalling points in addition to the active 
signalling data link (i.e., the signalling data link which is in use as part of 
the working signalling link for which the standby data link will be selected). 
The signalling data link chosen tc become a standby should be selected in such 
a way as to take advantage of transmission fscility diversity with respect to 
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the active signalling data link, in order to minimise the chances of the sane 
fault disabling heth the active and standby signalling data link. The procedure 
makes use of the automatic signalling data link allocation procedure described 
in Section 10.6. 

A.A.2 Criteria for initiation of standby data link selection 

The following events result in the initiation of the standby data link 
selection procedure: 

a) An intolerable error rate is recognised on the standby 
signalling data link (by a standby data link error monitor, 
see Section A.6) while the aignalling link, to which it is 
assigned, is still active. 

b) Restoration or activation of a aignalling link (see 
Section 10.4) is completed. 

A.4.3 Standby data link selection 

A.4.3.1 If standby data link selection is initiated at the local end of 
theeignalling link, as a result of either of the criteria identified in 
Section A.4.2, the automatic signalling data link allocation procedure 
described in Section 10.6 is used to allocate a signalling data link for the 
signalling link concerned. Provided that the signalling data link is allocated 
successfully, the data link is identified as being the new standby data link 
for the concerned signalling link and error monitoring of the new standby link 
is initiated. 

A.4.3.2 If standby data link selection is initiated at the remote end of 
the concerned aignalling link, a aignalling data link is allocated using the 
procedure above. Provided the concerned signalling link is active (i.e. not out 
of service or in the process of initial alignment), the allocated signalling 
data link is recognised as being a new standby dats link (as distinct from a 
signalling data link to be used in a restoration or activation attempt 
currently in progress) and error monitoring of the new standby data link is 
initiated. 

A.4.4 Procedures for abnormal conditions 

A.4.4.1 If standby data link selection is initiated at the local end of 
the concerned signalling link but no signalling data link is available, 
further attempts to select a signalling data link are repeated at intervals of 
TA2 (value for further study) until either an attempt is successful or the 
signalling link ceases to be active (as the result of signalling link failure 
or signalling link deactivation). 

A. 5 Procedure for management blocking of a signalling link 

As noted in Section A.2.2, when blocking of a signalling link is 
initiated by a management system action, it is necessary to ensure that 
tranemission and reception of message signal units by the level 2 function on 
the concerned link continues for some time after emergency changeover has been 
initiated. This is achieved by level 2. which, while it is in the in service 
state, responds to indications of local or remote processor outage (received 
from level 3 or remote level 2 respectively) as described below. 
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In Figure A.2-1 (Q.704), at aignalling point A, i.e., at the 
aignalling point where blocking of the aignalling link AB ia initiated, level 3 
aenda a local proceaaor outage indication to level 2 which atarta a time-out 
TA4 ■ 100 ma(provisional value) but remains in service, sending and 
receiving meatage signal units normally, At the expiry of the time-out 
interval, if the level 2 transmission and retransmission buffers are empty, 
level 2 begins to continuously transmit link status signal units indicating 
processor outage as specified in Section 3.3.3. If, however, the level 2 
buffers are not empty, the time-out is restarted. 

At signalling point B, upon receiving a link status signal unit 
indicating processor outage on the aignalling link AB, level 2 immediately 
notifies level 3 of the remote processor outage condition and starts a 
time-out TA4 as above, meanwhile remaining in service. At the expiry of 
the time-out interval, if the level 2 transmission and retransmission buffers 
are empty, level 2 begins to continuously transmit fill-in signal units. If 
however, the level 2 buffers are not empty, the notification of remote 
processor outage to level 3 is repeated and the time-out is restarted. 

Mote - In the above procedure it is an implicit assumption that 
level 2 at signalling point A continues to accept and acknowledge message 
signal units received over the concerned signalling link from signalling 
point B while simultaneously sending link status signal units indicating 
processor outage. 


A.6 Impact on MTP functions 

The impact of the switchover method on Message Transfer Part functions 
is simunarixed in Table A.6-1 (Q.704). 


A.6.1 Level 3 - aignalling link management 


A.6.1.1 In order to accommodate the switchover and standby data link selection 
procedures, the following changes are required to the standby set of signalling 
link management functions. No standard functions are replaced, one new function 
(standby data link selection) is added, additional logic ia inserted into one 
standard function (aignalling link activity control) and additional logic 
replaces one portion of another standard function (signalling link 
restoration). The overall impact of the switchover method on the 
functional structure of signalling link management is illustrated in 
Figure A.6-1 (Q.704). 


A.6.1.2 The switchover procedure ia incorporated into the signalling 
link restoration procedure defined in Section 10.4.2. It replaces the first 
aignalling link initial alignment attempt in the normal signalling link 
restoration procedure as described in Section A.3. The impact on the signalling 
link raatoration function is illustrated in Figure A.6-2 (Q.704). 


A. 6.1.3 Standby data link selection is a new procedure which is defined 
in addition to the standard signalling link management procedures. The 
operation of the procedure is described in Section A.4 while the logic of the 
procedure is illustrated in Figure A.6-3 (Q.704) in the form of a new 
functional element, standby data link selection, which is activated by 
signalling link activity control. 
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4.6.1.4 In order to acconmodate the standby data link selection procedure 
lone additions are necessary to the signalling link activity control function 
aa illustrated in Figure A.6-4 (Q.704). 

A.6.2 Level 3 - signalling traffic management 

A.6.2.1 The only impact of the switchover method on signalling traffic 
management is within the changeover control function and the link availability 
control function. Since changeover messages are never exchanged in the 
switchover method, the changeover control function reduces to a subset of the 
standard changeover control function as illustrated in Figure A.6-5 (Q.704). 
Similarly some simplification of the link availability control function is 
possible as illustrated in Figure A.6-6 (Q.704). No other changes are necessary 
within signalling traffic management. 

A.6.3 Level 2 - signalling link control 

Modifications required to functional level 2 are restricted to the 
link state control function (see C23). The modifications relate to the addition 
of 2 new states to the link state control function. 

The first new state is one in which level 2 emits and receives fill-in 
signal units only. This forms part of a logical path via which level 2 can pass 
from the out of service state to the in service state without performing 
initial alignment (as described in Section A.2.1). 

The second new state is a wait state in which level 2 awaits the 
expiry of a time-out interval TA4 before proceeding to the processor outage 
state (as described in Section A.5 above). 

The required additions are illustrated in Figure A.6-7 (Q.704). 

A.6.4 Level 1 - signalling data link 

In order to provide for error monitoring of a standby signalling data 
link, some additions may be required to functional level 1. An error monitor is 
required which would give an early indication of standby data link failure, 
thus enabling a new standby data link to be rapidly assigned if necessary. The 
means by which such error monitoring should be performed requires further 
study. 


Note - As an alternative to monitoring the error rate on each 
individual standby signalling data link (e.g., by using a signal unit error 
rate monitor similar to that employed by functional level 2), it may be 
possible to monitor the error performance of a primary digital PCM multiplex 
system using the synchronisation channel (i.e., time slot 0 in the case of 
C.732 based systems or the framing bit in the case of C.733 based systems). 
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TABLE A.6-1 ( IQ.70UI ) 


Impact of the switchover method on Message 
Transfer Part functions - nummary 


Functional 

level 


Impact 

Function 

Type 

Figure 



in |Q. 7 Ck| 

3 

Signalling link management 

see below 

B 


- signalling link activity control 

additional 

logic 

n 


- signalling link restoration 

additional 
logi c 

H 


- standby data link selection 

new function 



Signalling traffic management 

see below 

B9M 


- link availability control 

slightly 

simplified 

a. 6-6 


- changeover control 

considerably 

simplified 

A. 6-5 

2 

Link state control 

additional 

logic 

B 

1 

Signalling data link 

error monitor 
required 

- 
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ABBREVIATIONS USED IN FIGURES A.6-1 to A.6-7 (Q-70^) 


BSNT - Backward sequence number of next signal unit to be transmitted 
FISU - Fill-in signal unit 

FSNC - Forward sequence number of last message signal unit accepted by 
remote level 2 

HMDT - Message distribution 

HMRT - Message routing 

LAC - Initial alignment control 

LI - Level 1 

L2 - Level 2 

L3 - Level 3 

LLSC - Link set control 

L8AC - Signalling link activity control 

LSC - Link state control 

LSDA - Signalling data link allocation 

LSDS - Standby data link selection 

LSLA - Signalling link activation 

LSLD - Signalling link deactivation 

LSLR - Signalling link restoration 

LSTA - Signalling terminal allocation 

MOW - Management system 

MSU - Message signal unit 

POC - Processor outage control 

RC - Reception control 

SIE - Status indication "emergency" 

SIN - Status indication "normal" 

SIO - Status indication "out of alignment" 

8I0S - 8tatus indication "out of service" 

8IP0 - Status indication "processor outage" 

8LM - Signalling link management 
STM - Signalling traffic management 
SUERM - Signal unit error rate monitor 
TCBC - Changeback control 
TCOC - Changeover control 
TLAC - Link availability control 
TSRC - Signalling routing control 
TXC - Transmission control 
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ABBREVIATIONS USED IN FIGURES A.6-1 to A-6-7 (Q.70M (cont.) 


Timers 


TAi - Waiting for connection of new signalling data link (during switchover) 

TA2 - Delay to limit frequency of Btandby data link selection attempts 

TA3 - Waiting for indication of FISU reception (confirming successful 
switchover) 

TAU - Delay to allow transmission and retransmission buffers (level 2) 
to empty before initiating processor outage action 

T1 - (level 3) Delay to avoid message mis-sequencing on changeover 

- (level 2) Waiting for indication of FISU/MSU reception 

T2 - (level 3) Waiting for changeover acknowledgement 


(3654) 
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FSNC “ Furvard sequence number of art message signal unit 
accepted by remote level 2 
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lecoBMndition Q.705 


SIGNALLING NETWORK STRUCTURE 


1 Introduction 

This Reconxnenda t i on describes aspects which are pertinent to and 
should be considered in the design of international signalling networks. Sotnp 
or all of these aspects may also be relevant to the design of national 
networks. Some aspects are dealt with for both international and national 
networks (e.g. availability), others are discussed in the context of the 
international network only (e.g. nunber of signalling transfer points in a 
signalling relation). A number of aspects require further study For national 
networks. This Recommendation also gives in Annex A examples of how the 
signalling network procedures may be applied to the mesh network 
representation. 

The national ar.d international networks are considered to be 
structurally independent and, although a particular signalling point may 
belong to both networks, signalling points are allocated signalling point 
codes according to the rules of each network. ~ ~ 


The signalling network procedures are provided in order to effectively 
operate a signalling network having different degrees of complexity. They 
provide for reliable message transfer across the network and for 
reconfiguration of the network in the case of failures. 

The most elementary signalling network consists of originating and 
destination signalling points connected by a single signalling link . To 
meet availability requirements this may be supplemented by additional links in 
parallel which may share the signalling load between them. If, for all 
signalling relations, the originating and destination signalling points are 
directly connected in this way in a network then the network operates in the 
associated mode. 

For technical or economic reasons a simple associated network may not 
be suitable and a quasi-associated network may be implemented in which the 
information between originating and destination signalling points may be 
transferred via a number of signalling transfer points. Such a network msv 
be represented by a mesh network such as that given in Annex A, as other 
networks are either a sub set of the mesh network or are structured using this 
network or its sub sets as components. 

1 Network components 

2 ■ 1 Signalling links 

Signalling links are basic components in a signalling network 
connecting together signalling points. The signalling links encompass the 
level 2 functions which provide for message error control (detection and 
subsequent correction). In addition, provision for maintaining the correct 
message sequence is provided (see Recommendation (Q.703) C1D). 


(3854) 
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2.2 Signalling Points 


Signalling links connect signalling points at which signalling network 
functions auch as message routing are provided at level 3 and at which the 
uso*r functions may be provided at level 4 if it is also an originating or 
destination point (see Recommendation (Q.704), Section 2.4 C2D). 

A signalling point that only transfers messages from one signalling 
link to another at level 3 serves as a signalling transfer point (STP). 

The signalling links, signalling transfer points, and signalling 
(originating or destination) points may be combined in many different ways to 
form a signalling network . 

3 Structural independence of international and national signalling 

networks 

The worldwide signalling network is structured into two functionally 
independent levels, namely the international and national levels, as 
illustrated in Figure 3-1 (Q.705). This structure makes possible a clear 
division of responsibility for signalling network management and allows 
nunbering plans of signalling points of the international network and the 
different national networks to be independent of one another. 

A signalling point (SP), including a signalling transfer point (STP), 
may be assigned to one of three categories: 

national signalling point (signalling transfer point which 
belongs to the national signalling network only (e.g. NSP]) and 
is identified by a Signalling Point code (OPC or DPC) according to 
the national numbering plan of signalling points. 

international signalling point (signalling transfer point) 
which belongs to the international signalling network only 
(e.g. ISP3) and is identified by a signalling point code 
(OPC or DPC) according to the international numbering plan 
of signalling points. 

a node that functions both as an international signalling point 
(signalling transfer point) and a national signalling point 
(signalling transfer point) and therefore belongs to both the 
international (signalling network and a national signalling 
network and accordingly is identified by a specific signalling 
point code (OPC or DPC) in each of the signalling networks. 


(3854) 




1 International hierarchical level 
N National hierarchical level 


□ International signalling point (ISP, 
Q National signalling point (NSP) 


Figure 3-1 ( 


Q.705 


- International and national signalling networks 


If a discrimination between international and national signalling 
point codes is necessary at a signalling point, the national indicator is used 
(see Recommendation (Q.70A) Section 12.2 C3D) Rec. (Q.704) Section 12.2 C3U. 


A Consider.xona common to both international and national signalling 

networks 

A.I Availability of the Network 

The signalling network structure must be selected to meet the most 
stringent availability requirements of any User Part served by a specific 
network. The availability of the individual components of the network 
(signalling links, signalling points, and signalling transfer points) must be 
considered in determining the network structure. 

A.2 Message Transfer Delay 

In order to take account of signalling message delay considerations 
regard should be given, in the structuring of a particular signalling network, 
to the overall msnber of signalling links (where there are a number of 
signalling relations in tandem) related to a particular user transaction (e.g. 
to a specific call in the telephone application). 


(385A) 
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4.3 Message Sequence Control 

For all messages for the same transaction (e.g. a telephone call) the 
Message Transfer Part will maintain the same routing provided that the same 
signalling link selection code is used in the absence of failure. However, 
a transaction does not necessarily have to use the same signalling route for 
both forward and backward messages. 

4.4 Haaber of Signalling Links used in Load Sharing 

The number of signalling links used to share the load of a given flow 
of signalling traffic typically depends on: 

the total traffic load, 

the availability of the links, 

the required availability of the path between the two 
signalling points concerned, and 

the bit rate of the signalling links, 

(see Recommendation (Q.706), Section 5.4 C43). 

Load sharing requires at least two signalling linkB for all bit rates, 
but more may be needed at lower bit rates. 

When two links are used, each of them should be able to carry the 
total signalling traffic in case of failure of the other link. When more than 
two links are used, sufficient reserve link capacity should exist to satisfy 
the availability requirements specified in Recommendation (Q.706) C53. 

5 International signalling network 

5.1 General 

The international signalling network will use the procedures to be 
defined in the Signalling System No. 7 recommendations. The international 
network structure to be defined can also serve as a model for the structure of 
national networks. 

5.2 Number of Signalling Transfer Points in Signalling Relations 

In the international signalling network the number of Signalling 
Transfer Points between two destination signalling points should not exceed two 
in a normal situation. In failure situations, this mxnber may become three or 
even four for a short period of time. This constraint is intended to limit the 
complexity of the administration of the international signalling network. 


(3854) 
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5.3 Nunbering of Signalling Points 

A fourteen bit code is used for the identification of signalling 
point. The allocation of individual signalling point codes requires further 
study. 

5.4 Routing Rules 
(Requires further study. ) 

5.5 Structures 

(Requires further study) 

5.6 Procedures 

(Requires further study) 

6 National signalling networks 

(Requires further study.) 


(3854) 
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ANNEX A 

Mesh signalling network examples 


A.l General 


This Annex is provided to demonstrate the procedures defined in 
Recoisniendacion (704) C63. While the example uses a specific mesh network to 
demonstrate the procedures, it is not the intent of this Annex to recommend 
either implicitly or explicitly the network described. 

The mesh network is used to demonstrate the Message Transfer Part, 
level 3 procedures because it ia thought to be a possible international network 
implementation as shown, or, it or subsets of it may be used to construct other 
network structures. 

A.2 Basic Network Structures (Example) 


Figure A2-1 (Q.705) shows the basic mesh network structure, while 
three simplified versions derived from this basic network structure are shown 
in Figure A2-2 (Q.705). More complex signalling networks can be built, using 
these as building components. 

In the following, the basic mesh network Figure A2-1 (Q.705) is taken 
as an example to explain the procedures defined in Recommendation (Q.704) C63. 

In this network, each signalling point with level 4 functions is 
connected by two link sets to two signalling transfer points. Each pair of 
signalling transfer points is connected to each other pair by four link sets. 
Moreover there is a link set between the two signalling transfer points of each 
pair. 


B 0 



C E 



Signalling point with level 4 function: 



Signalling transfer point (11T1') 


am mite 


figure A.?-l 




) - bar. 


c mesh 


net von 
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between STPb of the Bane pair deleted 


B 0 



>ut of four inter-STP link sets and link setr 
■en BTPa of the same pair deleted 

- Simplified versions of the basic mesh network 
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The simplified versions (s), (b) snd (c) of the basic signalling 
network are obtained by deleting respectively: 

a) two out of four inter-signalling transfer point link sets; 

b) link sets between signalling transfer points of the same 
pair; and 

c) a and b together. 

It should be noted that for a given signalling link availability, the 
more signalling link sets removed from the basic signalling network Ce.g. in 
going from Figure A.2-1 (Q.705) to Figure A.2-2c (Q.705)3, the lower the 
availability of the signalling network. However, an increase in the 
availability of the simplified signalling networks may be attained by adding 
one or more parallel signalling links to each of the remaining signalling link 
sets. 

A. 3 Routing 

A.3.1 General 

This section gives some routing examples in the basic mesh network in 
Figure A.2-1 (Q.705). Routing actions required to change message routes under 
failure conditions are described in Section A.A. The following routing 
principles are assumed for the examples in this section: 

Message routes should pass through a minimum number of 
intermediate signalling transfer points. 

Routing at each signalling point will not be affected by 
message routes used up to the concerned signalling transfer 
points. 

When more than one message route is available, signalling 
traffic should be load-shared by such message routes. 

Messages relating to a given user transaction und sent in a 
given direction will be routed over the same message route to 
ensure correct message sequence. 

A.3.2 Routing in the absence of failures 

Figure A.3-1 (Q.705) illustrates an example of routing in the absence 
of failures for messages from signalling point A to signalling point F. 

The following points are worthy of note: 

a) In distributing traffic for load-sharing at the originating 

signalling point and intermediate signalling transfer points, 
care should be taken on the use of signalling link selection 
(SLS) codes so that traffic will be distributed over four 
available routes evenly. In the example, originating signalling 
signalling point A uses the second least significant bit of the 
signalling link selection code, and signalling transfer points B 
and C the least significant bit. 


(3854) 
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b) Other than that des "ibed above, the choice of a particular 
link for a given signalling link selection code can be made at 
each signalling point independently. As a result, message routes 
for a given user transaction (e.g. SLS * 0010) in two directions 

may take different paths (e.g. A -♦ C —> D —► F and F —* E —» B —> A) 

c) Links BC and DE are not used in the absence of failures. 

They will be used in certain failure situations described in 
Section A.A. 
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SLS : Signalling link selection code in the routing label 

Assumption : There is only one link between adjacent signalling points. 


Figure A.3-1 


( Q.705 ) 


- An example of routing in the 
absence of failures 


A.3.3 Routing under failure conditions 
A.3.3.1 Alternative routing information 


In order to cope with failure conditions that may arise, each 
aignall ing point has alternative routing information which specifies, for each 
normal link set, alternative link aet(s) to be used when the former become(s) 
unavailable, (see Recommendation (Q.70A), Section A.2 C7D). 
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Table A.3.1 (Q.705) gives, as an example, a list of alternative link 
aets for all normal link sets at signalling point A and at signalling transfer 
point B. In the basic mesh network, all link sets except those between 
signalling transfer points of the same pair are normal links which carry 
signalling traffic in the absence of failures. In case a normal link set 
becomes unavailable, signalling traffic formerly carried by that link set 
should be diverted to the alternative link set with priority 1. Alternative 
link sets with priority 2 (i.e. link sets between signalling transfer points of 
the same pair) will be used only when both the normal link set and alternative 
link set(s) with priority 1 become unavailable. 

Sections A.3.3.2 to A.3.3.5 present some typical examples of the 
consequences of faults in signalling links and signalling points on the routing 
of signalling traffic. For the sake of simplicity, link sets are supposed to 
consist of only one link each. 

List of alternative link sets at signalling points A and B. 


SIGNALLING POINT A 

Normal link set Alternative link set Priorityl) 

AB AC 1 

AC AB 1 

SIGNALLING TRANSFER POINT B 

Normal link set Alternative link set Priorityl) 

BA BC 2 

BC None 

BE BD 1 

BC 2 

BD BE 1 

BC 2 


1) Priority 1 - used with normal link set on load-sharing basis 
in the absence of failures. 

Priority 2 - used only when all the link sets with Priority 1 
become unavailable. 


(3854) 
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A. 3.3.2 Single link failure example* 

Example 1: Failure of a link between a signalling point and a 
signalling transfer point (e.g. link AB) 



.. ^ diverted traffic 

_ + original traffic 

► direction of traffic diversion 


ctmHiu 


Figure A.3~l 


Q-7Q5 | ) 


Failure of link AB 


Aa indicated in Table A3-1 (Q.705), A diverts traffic formerly carried 
by link AB to link AC, while B diverts such traffic to link BC. It should be 
noted that the number of signalling transfer points traversed by signalling 
messages from F to A which passes through B is increased by one and becomes 
three in this case. 

The principle to minimize the number of intermediate signalling 
transfer points in Section A.3.1 is applied in this case at signalling transfer 
point B to get around the failure. In fact, the procedures defined in C6D 
assume that traffic is diverted at a signalling point only in the case of a 
signalling link being unavailable on the route outgoing from that signalling 
point. Therefore, the procedures do not provide for sending an indication that 
traffic routed via aignalling transfer point B will traverse a further 
signalling transfer point. 
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Example 2: Failure of an inter-signalling transfer points link 

(e.g. link BET" 


a o 



C E eon-urn 


Figure A.3~2 


Q-70^l 


- Failure of link BI 


Aa indicated in Table A.3-1 (Q.705), B divert* traffic carried by 
link BD to link BE. In the same aenae, D diverts traffic carried by link DB to 
link DC. 


Example 3: Failure of a link between signalling transfer points of 
the same pair (e.g. link BC) 



No routing change is required as a result of this kind of failure. 
Only B and C take note that the link BC has become unavailable. 
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A.3.3.3 Multiple link failure examples 


As there are a variety of cases in which more than one link set 
becomes unavailable, only some typical cases are given as examples in the 
following. 

Example 1: Failure of a link between a signalling point and a 
signalling transfer point, and of the link between that signalling transfer 
points and that of the same pair (e.g. links DF, DE) 


8 0 



C £ ccm itro 


Figure A.3 - ^ ( [ Q-705 I ) _ Failure of links DE and DF 


B diverts traffic destined to F from link BD to link BE, because 
destination F becomes inaccessible via D. It should be noted that only the 
traffic destined to F is diverted from link BD to link BE, and not all the 
traffic on link BD. The same applies to C, which diverts traffic destined 
to F from link CD to link CE. F diverts all the traffic formerly carried 
by link FD to link FE in the same way as the single link failure example in 
Section A.3.3. 2 . 

Example 2: Failure of two inter-signal1ing transfer point links e.g. 
(links BD, Bl!) 


B D 



C D Cannae 


Figure A.3"5 ( it.7051 ) - Failure of links BD and BE 
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B diverts traffic formerly carried by link BD to link BC, because its 
alternative link set with Priority 1, i.e. link BE, is also unavailable. The 
same applies to traffic formerly carried by link BE, and B diverts it to link 
BC. D and E divert traffic formerly carried by links DB and EB respectively to 
links DC and EC in the same way as the single link failure example in 
Section A.3.3.2. 

Example 3: Failure of a link between a signalling point and a 
signalling transfer point, and of an inter-signalling transfer point link (e.g. 
links DF and BD) 


B 0 



C E con kmo 


Figure A.3-6 ( I Q.705 I ) - Failure of links BD and DF 


This example is a combination of Examples 1 and 2 in Section A.3.3.2. 

D diverts traffic formerly carried by link DF to link DE, while F diverts it to 
link FE. Moreover D diverts traffic formerly carried by link DB to link DC 
(this traffic will be that generated by signalling points other than F 
connected to D). In the same sense, B diverts traffic carried by link BD to 
link BE. 


It should be noted that in this case only the portion of traffic sent 
by C to F via D traverses three signalling transfer points (C, D and E), while 
all the other portions continue to traverse two. 


( 38 V,) 




and 
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Example 4: Failure of the two links between a signalling point 
its signalling transfer points (e.g. DF and EF) 

8 0 


ALL TRAFFIC 
15 STOPPER 


C E ccm-Msoc 

Figure A. 3~7 ( I Q.705 I ) _ Failure of links DF and EF 

In this case the signalling relations between F and any other 
signalling point of the network are blocked. Therefore F stops all outgoing 
signalling traffic, while A stops only traffic destined to F. 

A.3.3.4 Single signalling point failure examples 

Example 1: Failure of a signalling transfer point (e.g. D) 




Figure A. 3-8 ( I &.t05 I ) - Failure of signalling transfer point D 


B diverts all the traffic formerly carried by link BD to link BE. The 
same applies to C which diverts all the traffic carried by link CD to link CE. 
Originating point F diverts all the traffic carried by link FD to link FE as in 
the caae of the link FD failure (aee Example 1 in Section A.3.3.2). 


(3854) 
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Attention is drawn to the difference to Example 1 in Section A.3.3.3 
where only a part cf the traffic previously carried by links BD and CD was 

diverted. 


Example 2: Failure of a destination point (e.g. F) 


B 0 



C E ccm*u» 


Figure A. 3-9 ( l Q.76'5 I ) - Failure of signalling point F 


In this case A stops all the traffic to F formerly carried on links AE 

and AC. 


A.3.3.5 Multiple signalling transfer point failure examples 

Two typical cases of two signalling transfer points failing together 
are presented in the following examples. 

Example 1: Failure of t -’o signalling transfer points not pertaining 
to the same pair (e.g. B and D) 



Figure A.3*10 ( I ft.t05 I ) - Failure of signalling transfer 

points B and D 


/ iiu 1 










- 236 - 

AP VII-No. 18-E 


As a result of the failure of B, A diverts traffic formerly carried by 
link AB to link AC, while E diverts traffic formerly carried by link EB to link 
EC. Similarly as a result of the failure of D, F diverts traffic formerly 
carried by link FD to link FE, while C diverts traffic formerly carried by link 
CD to link CE. 

It should be noted that in this example, all the traffic between A 
and F is concentrated on only one inter-signalling transfer point link, since 
failure of a signalling transfer point has an effect similar to a simultaneous 
failure of all the signalling links connected to it. 

Example 2: Failure of two signalling transfer points pertaining to 
the same pairs (e.g. 0 and E) 


TRAFFIC TO F 
IS STOPPED 



Figure A.3-11 ( , Q. TO") I ) - Failure of signalling transfer 

points D and E 


This example is equivalent to Example A in Section A.3.3.3 as far as 
the inaccessibility of F is concerned, but in this case any other signalling 
point connected by its links to D and E also becomes inaccessible. In this case 
A stops signalling traffic destined to F, while ‘ops all outgoing signalling 
traffic . 

A.A Actions Relating to Failure Conditions 


In the following, four typical examples of the application of 
signalling network management procedures to the failure cases illustrated in 
Section A.3.3 are shown. In the case of multiple failures, an arbitrary failure 
(and restoration) sequence is assumed for illustrative purpose. 


( IRV.) 
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A. 4.1 Example 1: Failure of a link between a signalling point and a 



A.4.1.1 Failure of link AB 

a) When the failure of link AB is detected in A and in B, they 
initiate the changeover procedure, by exchanging changeover 
messages via C. Once buffer updating is completed, A restarts 
the traffic originally carried by the failed link on link AC; 
similarly, B restarts traffic destined to A on link BC. 

b) In addition, B sends a transfer-prohibited message to C 
referred to destination A (according to the criterion indicated 
in Recommendation (Q.704), Section 11.2.2 C8D). 

c) On the reception of the transfer-prohibited message, C 
sends a transfer-prohibited acknowledgement and starts the 
periodic sending of signalling-route-set test messages, 
referred to A, to B (see Recommendation (Q.704), 

Section 11.4.2 C93. 

A.4.1.2 Restoration of link AB 

When the restoration of link AB is completd, the following applies: 

a) B initiates the changeback procedure, by sending a changeback 
declaration to A via C. Once it has received the changeback 
acknowledgement, it restarts traffic on the restored link. Moreover 
it sends to C a transfer-allowed message, referred to destination 
A (see Reconmendation Q.704, Section 11.3.2 C103). When C receives 
the transfer-allowed message, it stops sending signalling-route-set 
test messages to B. 


(3854) 
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b) A initiates the changeback procedure, by sending a changeback 
declaration to B via C; once it has received the changeback 
acknowledgement, it restarts traffic on the normal link. 

The only traffic to be diverted is that for which link AB 
is the normal link set according to the load sharing rule (see 
Section A.3.3.1). Moreover A sends to B Signalling-route-set 
test messages, referred to the destination points that it 
normally accesses via B. 

A.4.2 Example 2: Failure of signalling transfer point D 
(Same as Section A.3.3.4, Example 1.) 



C E cent juic 


Figure 2 ( |~Q. 705 1 ) - Failure of signalling transfer point V 


A.4.2.1 Failure of aignalling transfer point D 

a) Changeover is initiated at signalling points B, C and F 
from blocked links BD, CD and FD to the first priority 
alternative links BE, CE and FE respectively. Due to the 
failure of D, the concerned signalling points will receive no 
changeover message in response, and therefore they will restart 
traffic on alternative links at the expiry of the time T2 

(see Recommendation Q.704, Section 5.7.2 C113). In addition, 

E will send to B, C and F Transfer-prohibited messages referred 
to destination D. These signalling points (B, C and F) will 
thus start periodic sending to E of Signalling-route-set test 
messages referred to D. 

b) When B receives a transfer-prohibited message from E referred 
to D, it updates its routing information so that traffic to D 
will be diverted to C, thus sending a transfer-prohibited message 
to C referred to D. The same applies to C, and C sends a 
transfer-prohibited message to B. 


(3854) 
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c) So, when B receives a transfer-prohibited message from C, it 
finds that destination D has become inaccessible and sends a 
transfer-prohibited message to A. The same applies to C and thus 
C also sends a transfer-prohibited message to A. Having received 
transfer-prohibited messages from both B and C, A recognizes that 
D has become inaccessible and stops traffic to D. 

d) In the same manner, i.e. link-by-link transmission of 
transfer-prohibited messages referred to D, other signalling 
points B, C, E and F will finally recognize that destination D 
has become inaccessible. Each signalling point will, therefore, 
start periodic sending of route-set-test messages referred to D 
to their respective adjacent signalling points. 

A.4.2.2 Recovery of signalling transfer point 

a) Changeback at aignalling points B, C and F from the 
alternative to the normal links is performed. In all the three 
cases changeback includes the time-controlled diversion procedure 
(see Recommendation (Q.704), Section 6.4 C123), since D is still 
inaccessible via E at B, C and F (as a result of previous 
reception of transfer-prohibited message from E). 

b) E sends to B, C and F transfer-allowed messages referred to 
destination D. These signalling points will thus send transfer 
allowed messages to their respective adjacent signalling points. 
Thus, the link-by-link transmission of transfer-allowed-messages 
will declare to all signalling points that destination D has 
become accessible. 

c) On reception of a trans f er-allowed message, each signalling 
point stops periodic sending of route-set-tesC messages to their 
respective adjacent signalling points. 

d) On recovery of previously unavailable links BD, CD and FD, B, 

C and F will send a route-set-test message to D, referred t<> the 
destination points that they normally access via D. 
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A. 4.3 Example 3: Failure of link between a signalling point anti a 

signal ling transfer point, and of the link between that signalling 
transfer point and that of the same pair (e.g. links DF, DE). 

(Same as Section A. 3.3.3 Example 1.1 


B D 



C E ccirr-mw 


Figure Ak~3 ( I Q.705 I ) - Failure of links DE and DF 
A.4.3.1 Failure of link DE 

On failure of link DE, this link is marked unavailable at both 
signalling transfer points D and E. Since in the absence of failures, link DE 
does not carry signalling traffic, no changes in message routing takes place at 
thia time. 


However, D and E aend to signalling points B, C and F 
transfer-prohibited messages referred to destination E or D respectively. These 
signalling points will thus start periodic sending of signalling-route-set 
test messages, referred to D or E, to E and D respectively. 

A.4.3.2 failure of link DF in the presence of failure of link DE 


a) On failure of link DF the following actions occur: 

i) Signalling point D which no longer has access to signalling 
point F indicates this condition to signalling transfer 
points B and C by sending transfer-prohibited messages. 

B and C will thus start the periodic sending of 
aignalling-route-aet test messages referred to F, 
to D 

ii) Emergency changeover from link FD to 

link FE is initiated at signalling point F, since 
D becomes inaccessible to F due also to the previous 
failure. 

b) On receiving the transfer-prohibited messages forced 
rerouting ie initieted et points B end C. This causes 
traffic destined to F to be diverted from linke terminating 
on D to links terminating on E. Forced rerouting thus 
permits recovery from a failure condition caused by a fault 
in a remote part of the network. 

(3*34) 
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A.4.3.3 Restoration of link FD in the presence of failure of link DU 


a) On recovery of link FD the following actions occur: 

i) Signalling point D sends a transfer-allowed 
message to B and C to indicate that D once again has 
access to F. B and C will thus stop the sending of 
aignal1ing-route-set test messages referred to F to D. 

ii) F initiates changeback with time controlled Diversion 

from link FE to link FD. This procedure permits change back 
to be executed at one end of a link, when it is impossible 
to notify the other end of the link (in this example, because 
link DE is unavailable). Traffic in this case is not diverted 
from the alternative link until the time interval T4, 
tentatively set at one second has elapsed, in order to 
minimize the danger of mis-sequencing of messages (see 
Recommendation (Q.704), Section 6.4 C123. In addition, F 
sends to D a signalling-route-set test messages referred 
to the destinations that it normally accesses via D. 

b) On receiving the transfer-allowed message, controlled 
re-routing of traffic from the alternative routes (BEF, CEF) 
to the normal routes (BDF, CDF) is initiated at Points B 
and C. Controlled re-routing involves diversion of traffic 
to a route which has become available after a time interval 
(see Recommendation (Q.704), Section 8.2.1 [13]) provisionally 
set at one second to minimize the danger of mis-sequencing 
messages. 


A.4.3.4 Restoration of link DE 

On recovery of link DE it is marked available at signalling transfer 
points D and E. Signalling points D and E send to B, C and F transfer-allowed 
messages referred to destination E or D respectively. These signalling transfer 
point will thus stop sending of signalling-route-set test messages. 

A.4.4 Example 4: Failure of links DF and EF 


TRAFFIC TO F 
IS STOPPED 



Figure A4-4 ( I Q.TO^I ) - Failure of links DF and IF 


(3854) 
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A. 4. 4.1 Failure of link OF 


When the failure of link DF is detected, D and F perform the 
changeover procedure; D diverts traffic, destined to F, to link DE, while F 
concentrates all the outgoing traffic on link FE. 

In addition, D sends to E a transfer-prohibited message, referred t > 
destination F; E will thus start sending of signal 1 ing-route-set test mes.-.ag- s , 
referred to F, towards D (cf A.4.1.1). 

A.4.4.2 Failure of link EF in the presence of failure of link OF 


a) When the failures of link EF is detected, the following 
applies: 

i) Since all destinations become inaccessible F stop- 
sending all signalling traffic. 

ii ) E sends to B, C and D a transfer-prohibited messag. , 
referred to destination F. B, C and D start periodic 
sending of signalling-route-set test messages referred 
to F to E. 

b) When D receives the transfer-prohibited message, it send- 

to B and C a transfer-prohibited message, referred to destination 
F (see C83). B and C start periodic sending of test message-, 
referred to F to D. 

c) When B receives the transfer-prohibited messages from D and F. , 
it sends a transfer-prohibited message to C; the same applies 
for C (it sends the message to B). As soon as B and C have 
received the transfer-prohibited messages from all the three 
possible routes (BD, BE and BC, or CD, CE and CB respectively) 
they send a transfer-prohibited message to A. 

Note - Depending on the sequence of reception of transfer-prohibited 
messages at B or C, they may start a forced rerouting procedure 
on a route not yet declared to be unavailable; such 
procedure is then aborted as soon as a transfer-prohibited 
message is received also from that route. 

d) As soon as A receives the transfer-prohibited messages from 
B and C, it declares destination F inaccessible and stops 
sending traffic towards it. Moreover it starts the periodic 
sending of signalling-route-set test messages, referred to 
F, to B and C. 


(38 54) 
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A. 4.4.3 Restoration of link EF in the presence of failure on link DF 


a) When restoration of link EF is completed, the following 
applies: 

i) F sends to E a signalling-route-set test message, 
referred to the destination points it can normally access 
via E, and it restarts traffic on link EF; 

ii) E sends a transfer-allowed message, referred to 
destination F, to B, C and D; moreover it restarts 
traffic on the restored link. 

b) When B and C receive the transfer-allowed message, they send 

a transfer-allowed message to A and C or A and B, respectively 
and they stop sending signal1ing-route-set test messages to E, 
moreover they restart the concerned traffic on link Bi. or ("r 
respectively. 

c) When D receives the transfer-allowed message from E, it 
sends transfer-al1 owed messages to B and C and stops sending 
signal1ing-route-set test messages to E; moreover it starts 
the concerned traffic on link DE. On receipt of the 
transfer-allowed message, B and C will divert to links 

BD and CD, by means of a controlled rerouting procedure, 
traffic carried by links BE and CE for which they are the 
normal links (see Section A.3.3). Moreover they will stop 
sending signalling-route-set test messages to D. 

Note - According to the rules stated in Rec. Q.704, 

Sec tion 11.3.2 ClOU, on receipt of transfer-allowed messages 
from E (phase b .above), B and C should send transfer-allowed 
messages also to D and E. However this is not appropriate in the 
network configurations such as the one here considered, taking 
into account that: 

there is no route, for example, from D (or E) to F via B 
(or C) and therefore the transfer-allowed messages would 
be ignored (although acknowledged) by D and E; 

on restarting traffic to F on links BD, BE, CD and CE it 
would anyway be necessary that B and C send transfer-prohihite 
messages to D and E, which would contradict the previous 
transfer-allowed messages. 

d) As soon as A receives a transfer-allowed message from B or C, 
it restarts signalling traffic to B and C. If traffic has 
already been restarted on one link when the transfer-allowed 
message is received on the other link, a changeback procedure 
is performed to establish the normal routing situation on both 
links (i.e. to divert part of the traffic on the latter link). 


(3854) 
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A.4.4.4 Restoration of link DF 

When the restoration of link DF is completed, the following applies: 

a) D initiates the changeback procedure to link DF; moreover 
it sends to E a transfer-allowed message, referred to 
destination F, 

b) F sends a signalling-route-set test message to D referred to 
the destination points it normally accesses via D. It initiates 
the changeback procedure to link DF; this procedure refers only 
to the traffic for which link DF is the normal one, according 
to the routing rules. 
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Sec 


ndation Q.706 


MESSAGE TRANSFER PART SIGNALLING PERFORMANCE 

The message transfer part of Signalling System No. 7 is designed as a 
joint transport system for the messages of different users. The requirements of 
the different users have to be met by the message transfer part. These 
requirements are not necessarily the same and may differ in importance and 
stringency. 

In order to satisfy the individual requirements of each user the 
message transfer part of Signalling System No. 7 is designed in such a way that 
it meets the most stringent user part requirements envisaged at the time of 
specification. To this end, the requirements of the telephone service, the 
data transmission service and the signalling network management in particular, 
were investigated. It is assumed that a signalling performance which satisfies 
the requirements mentioned above will also meet those of future users. 

In the light of the above, signalling system performance is understood 
to be the capability of the message transfer part to transfer messages of 
variable length for different users in a defined manner. In order to achieve a 
proper signalling performance, three groups of parameters have to be taken into 
account: 

The first group covers the objectives derived from the 
requirements of the different users. The aims are limitation of 
message delay, protection against all kinds of failures and 
guarantee of availability. 

The second group covers the features of the signalling traffic, 
such as the loading potential and the structure of the 
signalling traffic. 

The third group covers the given environmental influences, such 
as the characteristics (e.g. error rate and burstiness) of the 
transmission media. 

The three groups of parameters are considered in the specification of 
the procedures to enable the message transfer part to transfer the messages in 
such a way that the signalling requirements of all users are met and that a 
uniform and satisfactory overall signalling system performance is achieved. 

1 Basic parameters related to message transfer part signalling 

performance 

Signalling performance is defined by a great number of different 
parameters. In order to ensure a proper signalling performance for all userr to 
be served by the common message transfer part, the following design objectives 
are established for the message transfer part. 

1.1 Unavailability of a signalling route set 

The unavailability of a signalling route set is determined by the 
unavailability of the individual components of the signalling network 
(signalling links and the signalling points) and by the structure of a 
signalling network. 

(3854) 
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The unavailability of a signalling route set should not exceed a total 
of !0 minutes per year. 

The unavailability of a eigrcllir.g route cct •..■ith.ir. z r:p-.r 11 inp 
network may be improved by replication of signalling links, signalling paths 
and signalling routes. 

1.2 Unavoidable message transfer part malfunction 

The message transfer part of Signalling System No. 7 is designed to 
transport messages in a correct sequence. In addition, the messages are 
protected against transmission errors. However, a protection against 
transmission errors cannot be absolute. Furthermore, missequencing and loss of 
messages in the message transfer part cannot be excluded in extreme cases. 

For all user parts, the following conditions are guaranteed by the 
message transfer part: 

a) Un detected errors 

On a signalling link employing a signalling data link 
which has the error rate characteristic as described in 
Reconmendation Q.702 C53 not more than one in 1010 
of all signal unit errors will be undetected by the message 
transfer part. 

b) Loss of messages 

Not more than one in 107 messages will be lost dup to 
failure in the message transfer part. 

c) Messages out-of-sequence 

Not more than one in 1010 messages will be delivered 
out-of-sequence to the user parts due to failure in the message 
transfer part. This value also includes duplication of messages. 

1.3 Message transfer times 
This parameter includes: 

handling times at the signalling points (see Section 4.3); 

queueing delays including retransmission delays (see 
Section 4.2); 

signalling data link propagation times. 

1.4 Signalling traffic throughput capability 
Needs further study (see Section 2.2). 


f ]H > 
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2 Signalling traffic characteristics 

2.1 Labelling potential 

The design of Signalling System No. 7 provides the potential in labels 
to identify 16,384 signalling points. For each of the 16 different user parts 
a number of user transactions may be identified, e.g. in the case of the 
telephone service up to 4,096 speech circuits. 

2.2 Loading potential 

Considering that the load per signalling channel will vary according 
to the traffic characteristics of the service, to the user transactions served 
and to the number of signals in use, it is not practicable to specify a general 
maximum limit of user transactions that a signalling channel can handle. 

The maximum number of user transactions to be served must be determined for 
each situation, taking into account the traffic characteristics applied so that 
the total signalling load is held to a level which is acceptable from different 
points of view. 

When determining the normal load of the signalling channel account 
must be taken of the need to ensure a sufficient margin for peak traffic 
loads. 


The loading of a signalling channel is restricted by several factors 
which are itemized below: 

2.2.1 Queueing delay 

The queueing delay in absence of disturbances is considerably 
influenced by the distribution of the message length and the signalling 
traffic load (see Section 4.2). 

2.2.2 Security requirements 

The most important security arrangement is redundancy in conjunction 

with changeover. As load sharing is applied in normal operation, the load on 
the individual signalling channels has to be restricted so that, in the case of 
changeover, the queueing delays do not exceed a reasonable limit. This 
requirement has to be met not only in the case of changeover to one 
pre-determined link but also in the case of load distribution to the remaining 
1inks. 

2.2.3 Capacity of sequence numbering 

The use of 7 bits for sequence numbering finally limits the number of 
signal units sent but not yet acknowledged to the value of 127. 

In practice this will not impose a limitation on the loading, 
potential. 


2.2.4 Signalling channels using lower bit rates 

A loading value for a signalling channel using bit rates of less than 
64 kbit/s will result in greater queueing delays than the same loading value 
for a 64 kbit/a signalling channel. 


(3854) 
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2.3 Structure of signalling traffic 

The message transfer part of Signalling System No. 7 serves different 
user parts as a joint transport system for messages. As a result, the structure 
of the signalling traffic largely depends on the types of user parts served. It 
can be assumed that at least in the near future the telephone service will 
repreaent the main part of the signalling traffic also in integrated 
networks. 


It cannot be foreseen yet how the signalling traffic is influenced by 
the integration of existing and future services. The traffic models given in 
Section 4.2.4 have been introduced in order to consider as far as possible the 
characteristics and features of different services within an integrated 
network. If new or more stringent requirements are imposed on signalling (e.g. 
shorter delays) as a consequence of future services, they should be met by 
appropriate dimensioning of the load or by improving the structure of the 
signalling network. 

3 Parameters related to transmission characteristics 

No special transmission requirements are envisaged for the signalling 
links of Signalling System No. 7. Therefore, System No. 7 provides appropriate 
means in order to cope with the given transmission characteristics of ordinary 
links. The following items indicate the actual characteristics to be expected 
as determined by the responsible CCITT Study Groups - and their consequences 
on the specifications of the Signalling System No. 7 message transfer part. 

3.1 Application of Signalling System No. 7 to 64 kbit/a links 

The message transfer psrt is designed to operate satisfactorily with 
the following transmission characteristics: 

s) A long-term bit error rate of the signalling data link of 
leaa than 10~6 C63. 

b) A medium-term bit error rate of less than 10-4. 

c) Random errors and error bursts including long bursts which 
might occur in the digital link due to, for instance, loss of 
frame alignment or octet slips in the digital link. The maximum 
tolerable interruption period is specified for the signal unit 
error rate monitor (see Recommendation Q.703, Section 8.2 C13). 

3.2 Application of Signalling System No, 7 to linka using lower bit 
rates 


(Needs further study) 


(3854) 
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4 Parameters of influence on signalling performance 

4.1 Signalling Network 

Signalling System No. 7 is designed for both associated and 
non-associated applications. The reference section in such applications is the 
signalling route set, irrespective of whether it is served in the associated 
or quasi-associated mode of operation. 

For every signalling route set in a signalling network, the 
unavailability limit indicated in Section 1.1 has to be observed irrespective 
of the number of signalling links in tandem of which it is composed. 

4.1.1 International signalling network 
(Needs further study) 

4.1.2 National signalling network 
(Needs further study) 

4.2 Queueing delays 

The message transfer part handles messages from different user parts 
on a time-shared basis. With time-sharing, signalling delay occurs when it is 
necessary to process more than one message in a given interval of time. When 
this occurs, a queue is built up from which messages are transmitted in order 
of their times of arrival. 

There are two different types of queueing delays: queueing delay in 
the absence of disturbances and total queueing delay. 

4.2.1 Assumptions for derivation of the formulae 

The queueing delay formulae are basically derived from the M/G/l queue 
with priority assignment. The assumptions for the derivation of the formulae in 
the absence of disturbances are as follows: 

a) the interarrival time distribution is exponential (M), 

b) the service time distribution is general (C), 

c) the number of server is one (1), 

d) the service priority refers to the transmission priority 
within level 2 (see C43), however the link status signal unit 
and the independent flag are not considered, 

e) the signalling link loop propagation time is constant 
including the process time in signalling terminals, and 

f) the forced retransmission case of the preventive cyclic 
retransmission method is not considered. 


(3854) 






In addition, for the formulae in the presence of disturbances, the 
assumptions are as follows: 

g) the transmission error of the message signal unit is random, 

h) the errors are statistically independent of each other, 

i) the additional delay caused by the retransmission of the 
erroneous signal unit is considered as a part of the waiting 
time of the concerned signal unit, and 

j) in case of the preventive cyclic retransmission method, after 
the error occurs, the retransmitted signal units of second 
pri ority are accepted at the receiving end until the sequence 
number of the last sent new signal unit is caught up by that 
of the last retransmitted signal unit. 

Furthermore the formula of the proportion of messages delayed more 
than a given time is derived from the assumption that the probability density 
function of the queueing delay distribution may be exponentially decreasing 
where the delay time i6 relatively large. 

4.2.2 Factors and parameters 

a) The notations and factors required for calculation of the 
queueing delays are as follows: 

Qa mean queueing delay in the absence of disturbances 

cj 2 variance of queueing delay in the absence of disturbances 

Qt mean total queueing delay 


°t variance of total queueing delay 

P(T) proportion of messages delayed more than T 

a traffic loading by message signal units (excluding 
retransmission) 

Tm mean emission time of message signal units 
Tf emission time of fill-in signal units 

Tl signalling loop propagation time including processing time 
in signalling terminal, 

Pu error probability of message signal units 
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k] “ 2nd moment of message signal units emission time 



k2 “ 3rd moment of message signal units emission time 



Note - As a consequence of zero insertion at level 2 (see 
Recommendation Q.503, Section 3.2 C63), the length of the emitted signal unit 
will be increased by approximately 1.6 percent on average, however, this 
increase has negligible effect on the calculation. 

b) The parameters used in the formulae are as follows: 


tf - Tf/Tm 


tL - TL/Tm 

for the basic method, 

C - I + P t 

1 ii L 

E - k ♦ P t (t +2) 

2 1 u L L 

2 

E • k ♦ P c (t + 3t + 3k ) 

3 2 u L L l i 


for the preventice cyclic retransmission method, 
a3 ■ exp(-atL) traffic loading caused by fill-in signal units 


s 1-a 

at 


•L I -a 


P. t 


F - 1 ♦ 


u u aL 


Fa 


E - r --t 

u (l-2a)(l-2aF) L 
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A.2.3 Formulae 


The formulae of the mean and the variance of the queueing delays are 
described in Table 4-1/Q.706. The proportion of messages delayed more than a 
given time T* is: 


P(T X ) 






) 


where Q X and crX denote the mean and the standard deviation of queueing 
delay, respectively. This approximation is better suited in absence of 
disturbances. In presence of disturbances the actual distribution may be 
deviated further. Relation between P(TX) and TX is shown in 
Figure 4-1/Q.706. 



CCOT-ltltl 


Queueing delay time (T x ) 


Q x : Mean queueing delay (see Figure h-2. Q.706) 

Ox '• Standard deviation (see Figure l*-3. Q.706) 

Figure 4-1 ( | Q.706 I ) - Probability of message signal unit delayed 

more than T x . 


(3854) 








Queueing deity formulae 



(3854) 
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4.2.4 Example 

Assuming the traffic models given in Table 4-2 (Q.706) examples 
queueing delays are calculated as listed in Table 4-3 (Q.706). 


TABLE 4-2 (Q.706) - Traffic model 


Model 

A 

B 

Message length (bits) 

120 

104 

304 

Percent 

100 

92 

8 

Mean message 
length (bits) 

120 

120 

k l 

1.0 

1.2 

k 2 

1.0 



TABLE 4-3 (Q. 706 ) - List of examples 


Figure 

Error control 

Queueing delay 

Disturbance 

Model 

4-2 

Basic/PCR 

Mean 

Absence 

A and B 

4-3 

Basic/PCR 

Standard deviation 

Absence 

A and B 

4-4 

Basic 

Mean 

Presence 

A 

4-5 

Basic 

Standard deviation 

Presence 

A 

4-6 

PCR 

Mean 

Presence 

A 


(3854) 

















































Mean queueing delay (Q ) 
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E 
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model A 
model B 


Fig, 4-2 (Q.706) Mean queueing delay of each channel of 
traffic in absence of disturbance. 
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ms 



model A 


model B 


Fig. U-3 (Q.706) 


Standard deviation of queueing delay of each 
channel of traffic in absence of disturbance. 


9 


(3854) 












Traffic loading of MSU (a) 


Fig. (Q.7 Ci 6) Mean total queueing delay of each cnannel of traffic. 

- Basic error correction method - 


l 
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Traffic loading of MSU (a) 


Fig. I 4-5 (Q.706) Standard deviation of queueing delay of each 
channel of traffic. 

- Basic error correction method - 


0854 ) 
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4.3 Message transfer times 

Within a signalling relation, the message transfer part transports 
messages from the originating user part to the user part of destination, using 
several signalling paths. The overall message transfer time needed depends on 
the message transfer time components (a) to (e) involved in each signalling 

path. 

4.3.1 Message transfer time components and functional reference points 

A signalling path may include the following functional signalling 
network components and transfer time components. 

a) Message transfer part sending function at the point 
of origin. 


user signalling signalling 

functions message hand- link 

ling functions functions 


signal 1inr 
data 1 ink 
functi ons 



T * Message transfer part sending time 

ms 

Figure 4-7 ( Q.706 ) - Functional diagram of the message transfer part 
' sending time 

b) Signalling transfer point function 

signalling signalling signalling signalling signalling 

data link link message handling link data link 

functions functions functions functions functions 


level 1 


level 2 


level 3 


level 2 


level 1 


corr nm 


T cg “Message transfer time at signalling transfer points 


Figure 4-8 (|Q^ .700[ ) - Functional diagram of the message transfer 

time at signalling transfer points. 


(3854) 
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c) 


Message transfer part receiving function at the point 
of destination. 


signalling signalling signalling user 

data link link functions message handling functions 

functions functions 



ar 


message irsnsicr pare 


Figure k~9 ( Q-To6 )- Functional diagram of the message transfer part 

receiving time 


d) Signalling data link propagation time. 


signalling 

link 

functions 


signalling 
data link 
functions 


signalling 

link 

functions 



T * propagation time of the data channel 

P 


Figure Old 


( Q.706 )- 


Functional diagram for the 
propagation time 


e) Queueing delay 

An additional increase of the overall message transfer times is caused 
by the queueing delays. They are described in Section U .2. 


0860 


A 
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4.3.2 Definitions 


a) Message transfer part sending time Tms 

Tbs is the period which starts when the last bit of 
the message has left the user part and ends when the last 
bit of the signal unit enters the signalling data link for the 
first time. It includes the queueing delay in the absence of 
disturbances, the transfer time from level 4 to level 3, the 
handling time at level 3, the transfer time from level 3 to 
level 2, and the handling time in level 2. 

b) Message transfer time at signalling transfer points T C s 

T C s is the period, which starts when the last bit 
of the signal unit leaves the incoming signalling data link and 
ends when the last bit of the signal unit enters the outgoing 
signalling data link for the first time. It also includes the 
queueing delay in the absence of disturbances but not the 
additional queueing delay caused by retransmission. 

c) Message transfer part receiving time Tm r 

Tmr is the period which starts when the last bit of the 
signal unit leaves the signalling data link and ends when the last 
bit of the message has entered the user part. It includes the 
handling time in level 2, the transfer time from level 2 to 
level 3, the handling time in level 3 and the transfer time from 
level 3 to level 4. 

d) Data channel propagation time T p 

Tp is the period which starts when the last bit of the 
signal unit has entered the data channel at the sending side 
and ends when the last bit of the signal unit leaves the 
data channel at the receiving end irrespective of whether the 
signal unit is disturbed or not. 


(3854) 
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4.3.3 Overall message transfer times 

The overall message transfer time To is referred to the signalling 
relation. To starts when the message has left the user part (level 4) at the 
point of origin and ends when the message has entered the user part (level 4) 
at the point of destination. 

The definition of the overall message transfer time and the 
definitions of the individual message transfer time components give rise to the 
following relationships: 

a) In the absence of disturbances 
n+l n 

T -T + £ T + ^ T + T 
oa ms 1*1 pi l-l csi ar 


b) In the presence of disturbances 

T -T ♦ ^ (Q - Q ) 
o oa t a 

Here 

T 0 a “ overall message transfer time in the absence of 
disturbances 

Tins * Message transfer part sending time 

Tmr ” Message transfer part receiving time 

Tea * Message transfer time at signalling transfer points 

n * number of STPs involved 

Tp - data propagation time channel 

To * overall message transfer time in the presence of 
disturbances 

Qt ■ total queueing delay (see Section 4,2) 

Qa “ queueing delay in the absence of disturbances (see 
Section 4.2) 

Mote - For (Qt - Qa), all signalling points in the 
signalling relation must be taken into account. 


(38 V, ) 
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4.3.A Estimates for Message Transfer Times 

(Needs further study) 

The estimates must take account of: 

the length of the signal unit, 
the signalling traffic load, 
the signalling bit rate. 

The estimates for Tmr and Tms will be presented in the 

form of: 

mean values, 

95X level values. 

The estimates for Tcs for a signalling transfer point are given 
in Table 4-3 (Q.706). 


TABLE U-3 (Q.706 ) 


STP Signalling 

Message transfer 
time at an STP 1) 
in ms (Tcs) 


Mean 

951 

Normal 

20 

40 

♦152 

40 

80 

♦3UX 

100 

200 


1 ) Provisional values 


These figures are related to 64 kbit/s signalling bit rate. The normal 
signalling traffic load is that load for which the signalling transfer point is 
engineered. A mean value of 0.2 Erlang per signalling link is assumed. The 
message length distribution is as given in Table 4-2 (Q.706). 

4.4 Error control 

During transmission, the signal units are subject to disturbances 
which lead to a falsification of the signalling information. The error control 
reduces the effects of these disturbances to an acceptable value. 

Error control is based on error detection by redundant coding and on 
error correction by retransmission. Redundant coding is performed by generation 
of 16 check bits per signal unit based on the polynomial described in 
Recommendation Q.703, Section 4.2 C23. Moreover, the error control does not 
introduce loss, duplication or missequencing of messages on sn individual 
signalling link. 

However, abnormal situations may occur in a signalling relation, which 
are caused by failures, so that the error control for the signalling link 
involved cannot ensure the correct message sequence. 


(3854) 
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4.5 Security arrangements 

The security arrangements have an essential influence on the 
observance of the availability requirements listed in Section 1.1 for a 
signalling relation. 

In the case of Signalling System No. 7, the security arrangements are 
mainly formed by redundancy in conjunction with changeover. 

4.5.1 Types of security arrangements 

In gene..!, a distinction has to be made between security arrangements 
for the individual components of the signalling network and security 
arrangements for the signalling relation. Within a signalling network, any 
security arrangement may be used, but it must be ensured that the availability 
requirements are met. 

a) Security arrangements for the components of the signalling 
network 

Network components, which form a signalling path when being 
interconnected, either have constructional security arrangements 
which exist from the very beginning (e.g. replication of the 
controls at the exchanges and signalling transfer points) or esn 
be replicated, if need be (e.g. signalling data links). For 
security reasons, however, replication of signalling data links 
is effected only if the replicated links are independent of one 
another (e.g. multipath routing). In the case of availabi lity 
calculations for a signalling path set, special care has to be 
taken that the individual signalling links are independent of one 
another. 

b) Security arrangements for signalling relations 

In quasi-associated signalling networks where several 
signalling links in tandem serve one signalling relation, the 
security arrangements for the network components, as a rule, 
do not ensure sufficient availability of the signalling relation. 
Appropriate security arrangements must therefore be made for the 
signalling relations by the provision of redundant signalling path 
sets, which have likewise to be independent of one another. 

4.5.2 Security requirements 

In the case of 64 kbit/s signalling links, a signalling network has to 
be provided with sufficient redundancy so that the quality of the signalling 
traffic handled is still satisfactory (application of the above to signalling 
links using lower bit rates needs further study). 


(3854) 
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4.5.3 Time to initiate changeover 

If individual signalling data links fail, changeover is initiated by 
signal unit error monitoring (see Recommendation Q.703, Section 8 C3D). With 
signal unit error monitoring, the time between the occurrence of the failure 
end the initiation of changeover is dependent on the message error rate (a 
complete interruption will result in the error rate 1). 

Changeover leads to substantial additional queueing delays. To keep 
the latter as short as possible, the signalling traffic affected by an outage 
is reduced to a minimum by the use of load sharing on all existing signalling 
1 inks. 

4.6 Failures 

4.6.1 Link failures 

During transmission, the messages may be subject to disturbances. A 
measure of the quality of the signalling data link is its signal unit error 
rate. 

Signal unit error monitoring initiates the changeover at a signal unit 
error rate of about 4 X 10“3. 

The error rate, which Signalling System No. 7 has to cope with, 
represents a parameter of decisive influence on its efficiency. 

As a result of error correction by retransmission, a high error rate 
causes frequent retransmission of the message signal units and thus long 
queueing delays. 

4.6.2 Failures in signalling points 
(Needs further study) 

4.7 Priorities 

Priorities resulting from the meaning of the individual signals are 
not envisaged. Basically, the principle "first-in - first-out" applies. 

Although the service indicator offers the possibility of determining 
different priorities on a user basis, such user priorities are not yet 
foreseen. 


Transmission priorities are determined by message transfer part 
functions. They are solely dependent on the present state of the message 
transfer part and completely independent of the meaning of the signals (see 
Recoasendation Q.703, Section 9.2 C43). 


(3854) 
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1 


5 Performance under adverse conditions 

5.1. Adverse conditions 

(Needs further study) 

5.2 Influence of sdverse conditions 

(Needs further study) 
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Recommendation Q.707 


TESTING AND MAINTENANCE 


1 General 

In order to realize the performance requirements described in 
Recommendation Q.706 C1D, means and procedures for signalling network 
testing and maintenance are required in addition to the means defined in 
Recommendation Q.703 C23 and Q.704 C33. 

2 Testing 

2.1 Signalling data link test 

As defined in Reconsnendation Q. 702, Section 1 CO, the signalling 

data link is a bidirectional transmission path for signalling. Testing and 
maintenance functions can be initiated independently at either end. 

The signalling data link and the constituent parts of the digital and 
analogue versions are described in Recommendation Q.702, Section 1 CO. 

They must be tested before being put into service to ensure that they 
meet the requirements of Recommendation Q.702, Section 3 [5]. 

Since interruptions of the signalling data link will affect many 
transactions, they must be treated with the utmost care. Appropriate special 
measures should be taken to prevent unauthorized maintenance access which could 
result in interruptions to service. These special measures may include marking 
or flagging the equipment and indications on distribution frames or test bays 
where access is possible (see Recommendation M.1050 C63). 

The signal unit error rate monitor and the alignment error rate 
monitor described in Reconmendation Q.703, Section 8 C7D, also provide means 
for detecting deterioration of a signalling data link. 

Further studies are required with reference to Reconsnendation V.51 

L83. 

2.2 Signalling link test 

As defined in Recommendation Q.703, Section 1.1.1 C9J and 
illustrated in Figure 2-1 (Q.701) C103, the signalling link comprises a 
signalling data link with signalling link functions at either end. 

In the following, an on-line signalling link test procedure is 
specified which involves communication between the two ends of the concerned 
signalling link. This procedure is intended for use while the signalling 
link is in service. In addition local failure detection procedures should be 
performed at either end; these are not specified in this Recomendation. 


< 38SA 3 
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The test procedure is intended to be applied periodically on each 
operational signalling link with a sufficient frequency to ensure that the 
signalling link performance requirements are met. The signalling link test 
■easage is sent at regular intervals.1) The testing of a signalling link 
is performed independently from each end. 

The ability to send a signalling test acknowledgement, defined below, 
must always be provided at a signalling point but the provision for 
transmission of the signalling test message is at the discretion of the 
signalling points. 

The signalling point initiating the tests transmits a signalling link 
test message on the signalling link to be tested. This message includes a test 
pattern which is chosen at the discretion of the end initiating the test. After 
receiving a signalling link test message, a signalling point responds with a 
signalling link test acknowledgement message on the same signalling link within 
T ■ 100 ms (provisional value). The test pattern included in the signalling 
link test acknowledgement message is identical to the test pattern sent. In the 
case that a test pattern in a received signalling link test acknowledgement is 
the same as that sent in a signalling link test message, no further action is 
taken. 

In the case when: 

a) a signalling link test acknowledgement message is not 
received on the link being tested within T1 ■ 1 s (provisional 
value), after the signalling link test message has been sent, or 

b) a signalling link test acknowledgement message is received 
with a test pattern that is different from the last pattern 
sent in a signalling link test message, 

the test is considered to have failed and is repeated once. In the case when 
also the repeated test fails a management system must be informed and further 
action is for further studies. 

The formats and codes of signalling link test and signalling link test 
acknowledgement messages used for signalling link testing are specified in 
Section 5.4. 


Signalling route test 


In addition to the procedures specified in the Recommendation Q.704, 
Section 10 C113, the need for, and form of other line procedures are for 
further studies. 


1) The definition of the lower limit of these intervals is for 

further study. This must be defined, taking into account the need to 
ensure that a received signalling link test a c knowledgement is in 
response to the last sent signalling link test message. 


(3854) 
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3 Fault location 

Fault location operations, employing particular manual or automatic 
teat equipment are left to the discretion of the individual Signalling 

Teats requiring provision of messages are for further studies. 
Reference is made to Recommendation V.51, Section 5 C12D. 

4 Signalling network Monitoring 

In order to obtain information on the status of the signalling 
network, monitoring of the signalling activity must be provided (for example 
Measures of the signalling load on the signalling data link). The specification 
of such means and procedures is for further study. 

5 Formats and codes of signalling network testing and maintenance 

messages 

5.1 General 


internal 
Points. 


The signalling network testing and maintenance messages are carried on 
the signalling channel in Message Signal Units, the format of which is 
described in Recommendation Q.703, Section 2 C13D. As indicated in 
Reconmendation Q.704, Section 12.2 C143, these messages are distinguished by 
the configuration 0001 of the service indicator (SI). The sub service field 
(SSF) of signalling network testing and Maintenance messages is used in 
accordance with Recommendation Q.704, Section 12.3 053. 

The signalling information field (SIF) consists of an integral number 
of octets and contains the label, the heading code and one or more signals and 
indications. 

5.2 Label 


For signalling network testing and maintenance messages, the label has 
the same structure as the label of signalling network management messages (see 
Reconmendation Q.704, Section 13.2 C163). 

5.3 Heading code Ho 

The heading code Ho is the 4-bit field following the label and 
identifies the message group. The different heading codes are allocated as 
follows: 

0000 Spare 

0001 Test messages 

The remaining codes are spare. 


( 3854 ) 
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3.4 Signalling link teat —aaagea 

The format of the signalling link test messages ia ahown in 
Figure 5-1. 



The aignalling link test messages, are made up of the following 

fields: 

Label (32 bits) see Section 5.2 

Heading code HO (4 bits) 

Heading code HI (4 bits) 

Spare bits (4 bits) 1) 

Length Indicator (4 bits) 1) 

Teat pattern C n X 8 bits with n < 16 1)D 

In the label, the signalling link code identifies the aignalling link 
on which the test message is sent. 

The heading code HI contains signal codes as follows: 

bits DCBA 

0001 signalling link test message 

0010 signalling link test acknowledgement message 

The length indicator gives the number which octets, the test pattern 
comprises: 

The test pattern ia an integral number of octets and is chosen at tin- 
discretion of the originating point. 

1) Provisional value. 

( 3854 ) 
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6 State transition diagram 

The state transition diagram is intended to show precisely the 
behaviour of the signalling system under normal and abnormal conditions as 
viewed from a remote location. It oust be emphasized that the functional 
partitioning shown in the following diagram is used only to facilitate 
understanding of the system behaviour and is not intended to specify the 
functional portioning to be adopted in a practical implementation of the 
signalling system. 


(3854) 
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Recommendation Q.721 


FUNCTIONAL DESCRIPTION OF THE SIGNALLING SYSTEM (TUP) 


1 General 

Uae of Signalling System No. 7 for telephone call control signalling 

requires: 

application of Telephone User Part (TUP) functions, in 
combination with, 

application of an appropriate set of Message Transfer 
Part (MTP) f unctions. 

A general description of the signalling system is given in 
Recommendation Q.701 C13. That Recommendation also defines the division of 
functions and the requirements of interaction between the Message Transfer Part 
and the Telephone User Part. 

2 Telephone User Part 

The Telephone User Part specified in these specifications defines the 
necessary telephone signalling functions for use of Signalling System No. 7 for 
international telephone call control signalling. It is specified with the aim 
of providing the same features for telephone signalling as other CCITT 
telephone signalling systems. 

Signalling System No. 7 can be used to control the switching of all 
types of international circuits to be used in a world-wide connection, 
including circuits with speech interpolation and satellite circuits. 

The system meets all requirements defined by the CCITT concerning the 
•ervice features for world-wide international semi-automatic and automatic 
telephone traffic. It is designed for the bothway operation of speech 
circuits. 

When used with homogenous digital telephone circuits the continuity of 
these circuits is ensured by the means for transmission quality supervision and 
failure detection that are inherent in the digital systems providing these 
circuits. However, the system includes means for link-by-link assurance of 
continuity check of the speech path when used with analogue telephone 
circuits. 

The signalling system is suitable for national telephone applications. 
Most telephone signalling messages types and signals specified for 
internationa1 use are also required in typical national applications. In 
addition to these, nations’, applications typically require additional 
signalling message types and signals; the system provides ample spare capacity 
for such additions. 
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The standard label structure specified for telephone signalling 
messages requires that all exchanges using the signalling system are 
allocated codes from code plans established for the purpose of unambiguous 
identification of signalling points. The principles to apply to the 
international signalling network are for further study. 

3 Message Transfer Part 

The Message Transfer Part of Signalling System No. 7 is specified in 
separate recommendations. An overview description of the Message Transfer Part 
is contained in Recommendation Q.701 C13. 

The Message Transfer Part defines a range of functions by which 
different signalling modes and different signalling network configurations may 
be realised. Any application of Signalling System No. 7 requires that an 
appropriate selection of these functions is applied depending on the intended 
use of the system and the characteristics of the telecommunications network 
concerned. 

Reference 

L13 CCITT Recommendation Functional Description of the Signalling 

System (MTP) , Yellow Book, Vol. VI.7, Rec. Q.701. 


RecniTndation Q.722 


GENERAL FUNCTION OF TELEPHONE MESSAGES AND SIGNALS 


This Reconsnendation describes the general function of telephone 
signalling messages and the telephone signals and other information components 
contained in those messages. The requirements relating to the use of the 
signalling messages and their signal content are specified in 
Recommendation Q.723 C13 and Reconsnendation Q.724 C2D. 

I Telephone signalling messages 

The definition of formats and codes for telephone messages is based on 
a functional grouping as indicated in the following. It is expected that 
national application of the signalling system typically will require further 
message types in addition to the internationally defined message types 
indicated in the following. As a result of the criteria on which the grouping 
of message types are based some groups as yet only contain one message type. 

1.1 Forward address message group 

This message group include s messages sent in the forward direction 
containing address information. Signals from Section 3.3 may be included. 
Messages so far specified are as follows. 
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1.1.1 Initial address mesaage 


A type of message sent first in the forward direction at call set-up. 
It contains address information and other information relating to the routing 
and handling of the call. 

1.1.2 Subsequent address message 

A type of message sent in the forward direction subsequent to the 
initial address message and containing further address information. 

1.2 Forward set-up message group 


Thia message group includes messages sent in the forward direction, 
subsequent to address messages containing further information for call set-up. 
Signals from Section 3.3 may be included. Messages so far specified are as 
follows. 


1.2.1 Calling-line-identity message 


A type of message containing the identity of, and possibly other 
information relating to, the calling line. 

1.2.2 Cal ling-line-identity-unavailable message 

A type of message containing the information that the identity of the 
calling line is not available. 

1.2.3 Continuity message 

A type of message containing a continuity signal. 

1.3 Backw ard set-up request message group 

This message group includes messages sent in the backward direction 
requesting further information for call set-up. Signals from Section 3.A may be 
included. Messages so far specified as follows. 

1.3.1 Calling-1ine-identity-request message 

A type of message containing a signal requesting transfer of the 
identity of, and possibly other information relating to, the calling party. 

1.A Successful backward set-up information message group 

This message group includes messages sent in the backward direction 
containing information relating to a successful call set-up. Signals from 
Section 3.A may be included. Messages so far specified as follows. 

1.4.1 Successful-call-attempt message 

A type of message containing a signal indicating that the call has 
been connected to the called party and giving additional information relating 
to thia. 
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1.4.2 Charging message 

A type of message containing charging information. 

1.5 Unsuccessful backward set-up information message group 

This message group includes messages sent in the backward direction 
containing information relating to an unsuccessful call set-up. Signals from 
Section 3.4 may be included. Messages so far specified as follows. 

1.5.1 Unsuccessful-call-attempt message 


A type of message containing a signal indicating the failure of the 
call and the reason for the failure. 

1.6 Ca ll supervision message group 

A message containing a signal, from Section 3.5, relating to the 
supervision of the call. 

1.7 Ci rcuit supervision message group 

A message containing a signal, from Section 3.6, relating to the 
supervision of the circuit. 

2 Service information 

The service information provides the highest level of discrimination 
between different sets of signalling messages. It contains the following 
components. 

2.1 Service indicator 


Information used to identify the User Part to which the signalling 
message belongs. 

2.2 National indicator 


Information used for discrimination between international and national 
messages. In case of national messages, it may for example also be used for 
discrimination between different label alternatives for national use. 

3 Signalling information 

3.I Label components 


In the case of the telephone signalling messages the label is used for 
message routing and, in general, identification of the concerned telephone 
circuit. The standard label structure consists of the following components. 

3.1.1 Destination point code 


Information identifying the signalling point to which the message is 
to be routed. 
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3.1.2 Originating point code 

Information identifying the signalling point from which the message 
has been originated. 

3.1.3 Circuit identification code 

Information identifying the telephone circuit among those 
interconnecting the destination point and originating point. 

3.2 Message format identifiers 

3.2.1 Heading 

Information discriminating, as applicable, between different groups or 
individual types of messages within the set of messages identified by the 
service information. The heading is split into two levels. The first level 
discriminates between different groups. The second level either discriminates 
between different message types or conCdint a signal. 

3.2.2 Field length indicator 


Information associated with and indicating the length of a variable 
length field. 

3.2.3 Field indicator 


Information associated with and indicating the presence or absence of 
an optional field. 

3.3 Forward set-up telephone signals 

3.3.1 Address Signal 

A call set-up signal sent in the forward direction containing one 
element of information (digit 0, 1, 2 .... 9, Code 11 or Code 12) about the 
called party's nisnber or the end-of-pulsing (ST) signal. 

For each call, a succession of address signals is sent. 

3.3.2 End-of-pulsing (ST) signal 

An address signal sent in the forward direction indicating that there 
are no more address signals to follow. 

3.3.3 Nature-of-sddress indicator 


Information sent in the forward direction indicating whether the 
associated address or line identity is an international, national significant 
or subscriber number. 
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3.3.4 Nature-of-circuit indicator 


Information aent in the forward direction about the nature of the 
circuit or any preceding circuit(s) already engaged in the connection: 

a satellite circuit, or 

- no satellite circuit. 

An international exchange receiving this information will use it (in 
combination with the appropriate part of the address information) to determine 
the nature of the outgoing circuit to be chosen. 

3.3.5 Echo suppressor indicator 

Information sent in the forward direction indicating whether or not an 
outgoing half-echo suppressor is included in the connection. 

3.3.6 Calling-party 1 s-category indicator 


Information sent in the forward direction about the category of the 
calling party and, in case of semi-automatic calls about the service language 
to be spoken by the incoming, delay and assistance operators. 

The following categories are provided: 

operator, 

- ordinary calling subscriber, 
calling subscriber with priority, 
data call, 

- test call. 

3.3.7 Continuity-check indicator 


Information sent in the forward direction indicating whether or not a 
continuity check will be performed on the circuit concerned. 

3.3.8 Calling line identity 

Information sent in the forward direction indicating the national 
significant niasber of the calling party. 

3.3.9 Calling-line-identity-unavail able signal 

A signal sent in the forward direction indicating that the identi ty of 
the calling line is not available. 

3.3.10 Continuity signal 

A signal sent in the forward direction indicating continuity of the 
preceding No. 7 speech circuit(s) as well as of the selected speech circuit to 
the following internetional exchange, including verification of the speech path 
across the exchange with the specified degree of reliability. 


(3854) 






- 281 - 

AP Vll-No. 18-E 



3.3.11 Continuity failure signal 

A signal sent in the forward direction indicating failure of 
continuity of the No. 7 speech circuit. 

3.4 Backward set-up telephone signals 


3.4.1 


Calling-line-ident itv-request signal 


A signal sent in the backward direction requesting transfer of the 
calling line identity from the originating exchange. 


3.4.2 Address-complete signal 

A signal sent in the backward direction indicating that all the 
address signals required for routing the call to the called party have been 
received and that no cal lad-party 1 a-1ine-condi tion signals (electrical) will 
be sent. 


3.4.3 Address-complete signal, charge 

A signal sent in the ba-kward direction indicating that all the 
address signals requited lor routing the call to the called party have been 
received, that no cal 1 ed-par t y ’ s>-l i ne-condi t ion signals (electrical) will be 
sent and that the call should be charged on answer. 

3.4.4 Addreas-comp!ete signal, no-charge 

A signal sent in the backward direction indicating that all the 
address signals required for run'ing the call to the called party have been 
received, that no cal 1ed-partv's-1ine-cond 1 1ion (electrical) will be sent and 
that the call should not he charged on answer 


3.4.5 Add re s s-compl e t p signal, rmn-box 

A signal sent in the ba kward direction indicating that all the 
address signals required for routing ’he call to the called party have been 
received, that no cal 1 . d-part v* #- 1 in. condition (electrical) will be sent, 
that the cal! should he charged on answer and that the called number is a coin 
(box) station. 


3.4.6 Rubs c r i ber - f r i nd cat 

Inf or mat i >n mt! i >• tie ha .war! direction indicating that the called 
party 1 a line is f ree 

3.4.7 Switch ingpqtiipmenr-rou ges r i on si goal 

A »i gna 1 sent in t he ha- «w s r d Ji re. turn i nd c a t i ng the failure of the 
call set-up attempt 1c l . r i -11 rii'Min’ <• red at international switching 

equ i prren t . 

3 . 4.8 thrcin t -gr up • oug. -i : i "■ * ,-t , i 

A nigral lent in t :,i r i '»w ■ r I 1: ? • I u ■ indicating tin- failure of ! 1 , 
call set-up at ten-;! d. • ' >• . • ' •' i < ' a'- i nf <•> n.T i on il nr. in’ 

group 



(385h ) 



- 282 - 

AP VII-No. 18-E 


3.4.9 National-network-congestion signal 


A signal tent in the backward direction indicating the failure of the 
call set-up attempt due to congestion encountered in the national destination 
network Cexcluding the busy condition of the called party's line(s)3. 

3.4.10 Address-incomplete signal 

A signal sent in the backward direction indicating that the number of 
address signals received is not sufficient for setting up the call. This 
condition may be determined in the incoming international exchange (or in the 
national destination network): 

itmsediately after the reception of an ST signal, or 

- on timeout after the latest digit received. 

3.4.11 Call-failure signal 

A signal sent in the backward direction indicating the failure of a 
call pet-up attempt due to the lapse of a timeout or a fault not covered by 
specific signals. 

3.4.12 Unallocated number signal 


A signal sent in the backward direction indicating that the received 
nixnber is not in use (for example spare level, spare code, vacant subscriber's 
number). 

3.4.13 Subscriber-busy signal (electrical) 

A signal sent in the backward direction indicating that the line(s) 
connecting the called party with the exchange is (are) engaged. The 
subscriber-busy signal will also be sent in case of complete uncertainty about 
the place where the busy or congestions are encountered and in the case where a 
discrimination between subscriber-busy and national-network congestion is not 
possible. 

3.4.14 Line-out-of-service signal 


A signal sent in the backward direction indicating that the called 
party's line is out-of-service or faulty. 

3.4.15 Send-special-information-tone signal 

A signal sent in the backwsrd direction indicsting that the special 
information tone should be returned to the calling party. This tone indicates 
that the called number cannot be reached for resasons not covered by other 
specific signals and that the unavailability is of long term nature (see also 
Recowendation A. 35). 
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3.5 Call supervision signals 

3.5.1 Forward-transfer signal 

A signal sent in the forward direction on semi-automatic calls when 
the outgoing international exchange operator wants the help of an operator at 
the incoming international exchange. The signal will normally serve to bring 
an assistance operator (see Recommendation Q.101 C33) into the circuit if the 
call is automatically set up at the exchange. When a call is completed via an 
operator (incoming or delay operator) at the incoming international exchange, 
the signal should preferably cause this operator to be recalled. 

3.5.2 Answer signal, charge 

A signal aent in the backward direction indicating that the call is 
answered and subject to charge. 

In semi-automatic working, this signal has a supervisory function. In 
automatic working, the signal is used: 

to start metering the charge to the calling subscriber 
(Recommendation Q.28 C43), and 

to start the measurement of call duration for international 
accounting purposes (Recommendation E.260 C53). 

3.5.3 Answer signal, no charge 


A signal sent in the backward direction indicating that the call is 
answered but is not subject to charge. It is used for calls to particular 
destinations only. 

In semi-automatic working, this signal has a supervisory function. In 
automatic working, the reception of this signal shall not start the metering to 
the calling subscriber. 

3.5.A Clear-back signal 

A signal sent in the backward direction indicating that the called 
party has cleared. 

In semi-automatic working this signal has a supervisory function. In 
automatic working, the arrangements specified in Recommendation Q.118 C63 
apply. 

3.5.5 Re-answer signal 

A signal sent in the backward direction indicating that the called 
party, after having cleared, again lifts his receiver or in some other way 
reproduces the answer condition, e.g. switch-hook flashing. 

3.5.6 Clear-forward signal 


A signal sent in the forward direction to terminate the call or call 
attempt and release the circuit concerned. This signal is normally sent when 
the calling party clears but also may be a proper response in other situations, 
as for example, when reset circuit is received. 
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3.6 Circuit supervision signals 

3.6.1 Release-guard signal 

A signal sent in the backward direction in response to a clear-forward 
signal, or if appropriate to the reset-circuit signal, when the circuit 
concerned has been brought into the idle condition. 

3.6.2 Reset-circuit signal 


A signal that is sent to release a circuit when, due to memory 
mutilation or other causes, it is unknown whether, for example, a clear-forward 
or clear-back signal is appropriate. If at the receiving end the circuit is 
blocked, this signal should remove that condition. 

3.6.3 Blocking signal 

A signal sent for maintenance purposes to the exchange at the other 
end of a circuit to cause engaged conditions of that circuit for subsequent 
calls outgoing from that exchange. An exchange receiving the blocking signal 
must be capable of accepting incoming calls on that circuit unless it also 
has sent a blocking signal. Under conditions covered later, a blocking signal 
is also a proper response to a reset circuit signal. 

3.6.4 Unblocking signal 


A signal sent to the exchange at the other end of a circuit to cancel 
in that exchange the engaged conditions of that circuit caused by an earlier 
blocking signal. 

3.6.5 Blocking-acknowledgment signal 


A signal sent in response to a blocking signal indicating that the 
speech circuit has been blocked. 

3.6.6 Unblocking-acknowledgment signal 

A signal sent in response to an unblocking signal indicating that the 
speech circuit has been unblocked. 

3.6.7 Continuity-check-request signal 

A signal sent requesting an independent circuit continuity test. 
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Rec 


ndation Q.723 


FORMATS AND CODES 


1 Basic format characteristics 

1.1 General 

The telephony user messages are carried on the signalling data link by 
means of signal units the format of which is described in Recommendation Q.703, 
Section 2.2 C13. 

The signalling information of each message constitutes the signalling 
information field of the corresponding signal unit and consists of an integral 
number of octets. It basically contains the label, the heading code and one 
or more signals and/or indications. Structure and function ol the label are 
described in Section 2; the heading codes and detailed message formats are 
described in Section 3. 

1.2 The Service Information Octet 

The service information octet comprises the service indicator tnd 
the aubservice field . 

The service indicator is used to associate signalling information with 
a particular user part and is only used with message signal units (see 
Recomnendation Q.704, Section 12.2 C23). 

The information in the subservice field permits a distinction to be 
made between national and international signalling messages. In national 
applications when this discrimination is not required possibly for certain 
national user parts only, the subservice field can be used independently for 
different ucer parts. 
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The format of the service information octet is shovm in 
Figure 1-1 (Q.723). 
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Figure 1-1 ( 


Q.723 


) - Service Information Octet 


The following codes are used in the fields of the service information 

octet: 

a) The service indicator is coded 0100. 

b) Subservice field 


bits 

BA 

Spare (Note) 

bits 

DC: 

National indicator 


00 

International message 


01 

Spare (for international use only) 


10 

National message 


11 

Reserved for national use 


Note - The two unused bits in the service information octet are 
spare for possible future needs that may require a common solution for all 
international user parts and Message Transfer Part level 3. The bits are 
coded 00. 


1.3 Format Principles 


The user generated information in the signalling information field is, 
in general, divided into a number of subfields which may be either of fixed or 
variable length. For a given message type identified by a unique message 
heading, the presence of a given subfield may be either mandatory or optional. 
The various types of subfields are further defined below. 

1.3.1 Mandatory Subfields 

Subfields which have been declared mandatory for a given message type 
appear in all messages of that type. 
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1.3.2 Optional Subfield* 

Subfield* which have been declared optional for a given message type 
only appear when required in messages of that type. The preaence or abaence of 
each optional field ia indicated by the atate of a field indicator located in 
an indicator field, which in thia caae ia a mandatory aubfield. 

1.3.3 Fixed Length Subfielda 

Subfields which have been declared fixed length for a given message 
type, contain the aame number of bit* in all messages of that type. 

1.3.4 Variable Length Subfielda 

For aubfields which have been declared variable length for a given 
aeaaage type the number of bits aay vary between messages of that type. The 
aize of a variable length subfield is indicated in an innediately preceding 
fixed length subfield in terms of a predefined unit such as bits, octets or 
half-octets. 

1.3.5 Order of Subfield Transmission 


For a given type of message the various types of subfields are 
transmitted in the following order: 

a) Mandatory subfields 

b) Optional subfields 

Within each of these two classes, the order of subfield 
transmission is, in general, as follows: 

a) Fixed length subfields (with the exception of the indicator 
field and subfiels indicating in size of a variable length 
subfield) 

b) Variable length subfields 

1.3.6 Order of Bit Transmission 

Within each defined subfield the information is transmitted least 
significant bit first. 

1.3.7 Coding of Spare Bits 

Spare bits are coded 0 unless indicated otherwise. 

2 Label 

2.1 General 

The label is an item of information which forms part of every 

signalling message and is used by the message routing function at Message 
Transfer Part level 3 to select the appropriate signalling route and by the 
user part function to identify the particular transaction (e.g. the call) to 
which the message pertains. 
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Tn general, label information encompasses an explicit or implicit 
indication of the message source and destination and, depending on the 
application, various forms of transaction identification. 

For messages which are related to circuits or calls, the transaction 
is conveniently identified by including the corresponding circuit identity in 
the label. In future the introduction of new subscriber services may require 
the transfer of call related messages between exchanges at a time when no 
circuit is associated with the call. The type of call identification to be 
used in that case is for further study. 

One standard label format is specified (Section 2.2) for international 
use. The same standard label is applicable for national use; admitted 
deviations from the format of the standard label are described in Section 2.3. 

2.2 Standard Telephone Label 

2.2.1 Label Format 

The standard label has a length of 40 bits and is placed at the 
beginning of the signalling information field. The label structure is as shown 
in Figure 2-1 (Q.723). 
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Figure 2-1 ( |Q.723 


- standard Telephone Label Struct up 


The destination point code (DPC) indicates the signalling point for 
which the message is intended, while the originating point code (OPC) 
indicates the signalling {joint which is the source of the message. The 
circuit identification code (CIC) indicates one speech circuit among those 
directly interconnecting the destination and the originating points. 

The portion of the label that consists of the destination point code 
and originating point code fields and of the four least significant bits of the 
circuit identification code field corresponds to the standard routing label 
specified in Recommendation Q.704, Section 13.2 C33 . 

2.2.2 Destination and Originating Point Codes 

The standard label structure requires that each telephone exchange in 
ita role as signalling point is allocated a code from code plans established 
for the purpose of unambiguous identification of signalling points. 

Separate code plane will be used for the international signalling 
network and for different national signalling networks. 
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The principle* of code allocation which apply to the international 
signalling network are for further study. 

The destination point code will be the code applicable to the 
telephone exchange to which the message is sent. The originating point code 
will be the code applicable to the telephone exchange from which the message 
is sent. 

2.2.3 Circuit Identification Code 

The allocation of circuit identification codes to individual telephone 
circuits is determined by bilateral agreement and/or in accordance with 
applicable predetermined rules. 

In the following sections allocation rules for certain applications 
are defined: 

a) 2048 kbit/a Digital Path 

For circuits which are derived from a 2048 kb/s digital path 
(Recommendations G.732 C33 and G.734 C63) the circuit identification code 
contains in the 5 least significant bits a binary representation of the 
actual number of the time slot which is assigned to the speech circuit. The 
remaining bits in the circuit identification code are used where necessary, 
to identify one among several systems interconnecting an originating and 
destination point. 

b) 8448 kbit/s Digital Path 

For circuits which are derived from a 8448 kb/s digital path 
(kecommendation G.744 C73 and G.746 C43) the circuit identification code 
contains in the 7 least significant bits an identification of the channel which 
is assigned to the speech circuit. The following codes are used: 


0000000 

channe1 

1 

0000001 

1 

channel 

2 

1 

0011 

llll 

channel 

32 

0100000 

channe1 

33 

1111110 

channel 

127 

1111111 

channe1 

128 


The remaining bits are used, where necessary, to identify one among 
several systems interconnectirg an originating and destination point. 

c) 


(38S4) 


Frequency division multiplex (FDM) systems in networks 
using the 2.048 Mb/s pulse code modulation standard 
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For frequency division multiplex systems existing in networks that 
also use the 2.048 Mb/s pulse code modulation standard, the circuit 
identification code contains in the 6 least significant bits the identification 
of a channel within a group of 60 channels carried by 5 basic frequency 
division multiplex groups which may or may not be part of the same supergroup. 

The following codes are used: 

000000 unallocated 


000001 

channel 

1 

001100 

channel 

12 

001101 

001110 

001111 

010000 

010001 

channel 1 
channel 2 
channel 3 
unallocated 
channel 4 

1 

011001 

1 

channel 

12 

011010 

channel 

1 

1 

011111 

100000 

100001 

1 

channel 6 
unallocated 
channel 7 

1 

100110 

1 

channel 

12 

100111 

channel 

1 

I 

101111 

110000 

110001 

110010 

110011 

1 

channel 9 
unallocated 
channel 10 
channel 11 
channel 12 

110100 

channel 

1 

111111 

channel 

12 


1st basic (FDM) group 


2nd basic (FDM) group 


3rd basic (FDM) group 


4th basic (FDM) group 


5th basic (FDM) group 
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2.3 Optional National Labels 


For the purpoae of aatisfying the requirements imposed by specific 
characteristics of some national signalling networks, field sizes different 
from those specified for the standard label are admitted for the destination 
point code, originating point code and circuit identification code fields in 
national labels. 

3 Telephone signal message formats and codes 

3.1 General 

All telephone signal messages contain a heading consisting of two 
parts, heading code HO and heading code HI. Code HO identifies a specific 
message group (see Recommendation Q.722, Section 3.2.1) while HI either 
contains a signal code or in case of more complex messages, identifies the 
format of these messages. The allocation of the HO and HI code is aianraarized 
in Table 3-1 (Q.723). 

3.2 Heading Code HO 

The heading code HO occupies the 4-bit field following the label and 

is coded as follows: 


0 0 0 0 

0 0 0 1 

0 0 10 

0 0 11 

0 10 0 

0 10 1 

0 110 

0 111 

10 0 0 
to 

10 11 

110 0 
to 

1111 


spare, reserved for national use 

Forward Address Messages 

Forward Set-up Messages 

Backward Set-up Request Messages 

Successful Backward Set-up Information Messages 

Unsuccessful Backward Set-up Information Messages 

Call Supervision Messages 

Circuit Supervision Messages 

Reserved for international and basic national use 

Reserved for national use 


3.3 Forward Address Messages 

The following types of forward address messages are specified and 
are each identified by a different Treading code HI. 

Initial address message 

Initial address message with additional information (note) 
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Subsequent address message (with one or more address signals) 

Subsequent address message with one (address) signal 

Note - The initial address message with additional information is 
classified, Tor the time being, in the basic national category of messages. The 
use of this message in the international network is for further study. 

3.3.1 Initial Address Message 


The basic format of the initial address message is shown on 
Figure 3-1 (Q.723). 



The following codes are used in the fields of the initial address 

message. 


a) Label: See Section 2 

b) Heading code HO is coded 0001 

c) Heading code HI is coded 000 1 

d) Calling party category indicator 
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bits F E D C B A 

0 0 0 0 0 0 

0 0 0 0 0 1 

0 0 0 0 1 0 

0 0 0 0 1 1 

0 0 0 1 0 0 

0 0 0 1 0 l 

0 0 0 1 1 0 

0 0 0 1 1 1 

0 0 1 0 0 0 

0 0 1 0 0 1 

0 0 10 10 

0 0 10 11 

0 0 1 10 0 

0 0 1 10 1 

0 0 1110 
to 

1 1 1 1 l 1 


spare 

operator, language French 
operator, language English 
operator, language German 
operator, language Russian 
operator, language Spanish 

available to administrations for selecting 
a particular language provided by mutual 
agreement 

reserved (see Recommendation Q.104 C63) (note) 

ordinary calling subscriber 

calling subscriber with priority 

data call 

test call 

spare 


Note - In national networks code 001001 may be used to indicate that 
the cal 1ing party is a national operator. 

e) Spare 

The bits in this field are spare for international allocation. 

f) Message indicators 

bits BA : nature of address indicator 
00 subscriber number 
01 spare, reserved for national use 

10 national (significant) mmber 

11 international number 

bits DC : nature-of-circuit indicator 

00 no satellite circuit in the connection 
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01 

one satellite circuit in the connection 


10 

spare 


11 

spare 

bits 

FE : 

continuity-check indicator 


00 

continuity-check not required 


01 

continuity-check required on this circuit 


10 

continuity-check on previous circuit 


11 

spare 

bit 

G : 

echo-suppressor indicator 


0 

outgoing half-echo-suppressor not included 


1 

outgoing half-echo-suppressor included 

bits 

H-L: 

spare (note) 


Note - Spare indicators may be used, e.g. to provide the following 
indications, pending further study: 

- incoming international call 

- redirected call 

- all digital path required 

- /A law conversion control 

g) Ntsnber of address signals 

A code expressing in pure binary representation the number of address 
signals contained in the initial address message. 
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h) Address signals 

0000 digit 0 
0001 digit 1 
0010 digit 2 
0011 digit 3 
0100 digit 4 
0101 digit 5 
0110 digit 6 
0111 digit 7 

1000 digit 8 

1001 digit 9 

1010 spare 

1011 code 11 

1100 code 12 

1101 spare 

1110 spare 

1111 ST 

The most significant address signal is sent first. Subsequent address 
signals are sent in successive 4-bit fields. 

i) Filler 

In case of an odd nvanber of address signals, the filler code 0000 
is inserted after the last address signal This ensures that the variable 
length field which contains the address signals consists of an integral nimber 
of octets. 
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3.3.2 Initial Address Message with Additional Information 

The basic format of the initial addre ss message with additional 
information is shown on Figure 3-2 (Q.)23). —— 



Figure 


3-? ( 


Q. 723 


InitiaJ Address Message with Additional Information 


The following codes are used in the initial address message with 
additional information: 

a) Label: See Section 2 

b) Heading code HO is coded 0001 

c) Heading code HI is coded 0010 

d) Calling party category indicator: (see Section 3.3.Id) 

e) Message indicators: (see Section 3.3.If) 

f) N tuber of address signals: (see Section 3.3.1g) 

g) Address signals: (see Section 3.3.lh) 

h) First indicator octet 
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bit A : additional calling party information indicator 

0 additional calling party information not included 

1 additional calling party information included 

bit B : additional routing information indicator 

0 additional routing information not included 

1 additional routing information included 

bit C : calling line identity indicator 

0 calling line identity not included 

1 calling line identity included 

bit D : original address indicator 

0 original address not included 

1 original address included 

bit E : charging information indicator 

0 charging information not included 

1 charging information included 

bits F, G : spare 

bit H : spare, reserved for indicating the presence or absence of a 
second indicator octet. 

i) Additional calling party information: for further study 

(This optional field is of fixed length and will indicate additional 
information concerning the calling party, which is not carried by the calling 
party'8 category indicator.) 

j) Additional routing information: for further study 

(This optional field is of fixed length and will indicate that the 
call has to be routed in some particular way, due for example to additional 
customer services.) 

k) Calling line identity: for further study 

(This optional field is of variable length and will contain the 
identity of the calling line in a format similar to that used in the calling 
line identity message, including an explicit indication of the number of 
address signals and a nature of address indicator.) 
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l) Original Address: for further study 

(This optional field is of variable length and will contain the 
identity of the original destination address to be used in connection with 
additional aubscriber services. Included will be an explicit indication of 
the number of address signals and a nature of address indicator.) 

m) Charging Information: for further study 

(This optional field will contain information to be sent to a 
aucceasive exchange for charging and/or accounting purposes.) 

3.3.3 Subsequent Address Message 

The basic format of the subsequent address message is shown in 
Figure 3-3 (Q.723). '— 




0000 

0011 

0001 


ADDRESS 

SIGNALS 

NO. OF 

ADDRESS 

SIGNALS 

FILLER 

HEADING 

CODE 

HI 

HEADING 

CODE 

HO 

LAEEL 


n x 8 4 ** ** **0 


1st tit 
transmitted 

-a 

KitT-nnc 


Figure 3*3 (Iq.723 


- Subsequent Address Message 


The following codes are used in the fields of the SAM: 

a) Label: see Section 2 

b) Heading code HO is coded 0001 

c) Heading code HI is coded 0011 

d) Address signal is coded as indicated in Section 3.3.1h 
(as applicable), 

e) Number of addreas signals: A code expressing in pure 
binary representation the msnber of address signals 
contained in the subsequent address message. 
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with One Signal 

The basic format of the subsequent address message with one signal 
is shown in Figure 3-3a (Q.723). 


3.3.4 Subsequent Address Message 


0000 


0100 

0001 


FIi.lt? 

ADDRESS 

SIGNAL 

HEADING 

CODE 

HI 

HEADING 

CODE 

HO 

LABEL 


4 U U U 1*0 


1st bit 
transmitted 


Figure 3-3a ( | Q.723 


■-* 

cent - mio 

- Subsequent Address Message with One Signal 


The following codes are used in the fields of the subsequent address 
message with one signal: 

a) Label: See Section 2. 

b) Heading code HO is Coded 0001. 

c) Heading code HI is Coded 0100. 

d) Address signal is coded as indicated in Section 3.3.1h 
(as applicable). 

3.4 Forward Set-up Messages 


The following types of forward set-up messages are specified and are 
each identified by a different heading code HI: 

— Calling-line-identity message 

— Calling-line-identity-unavailable message 

— Continuity check message 

Unallocated HI codes in this message group are spare. 

3.4.1 Calling Line Identity Message (Note) 

The basic format of the calling line identity message is shown in 
Figure 3-4 (Q.723) *“ 




D C B A 

0001 

0010 


CALLING 

LINE 

ADDRESS 

SIGNALS 

NO. OF 
ADDRESS 

SIGNALS 

MESSAGE 

INDICATORS 

HEADING 

CODE 

HI 

HEADING 

CODE 

HO 

LABEL 

n x 8 

U 

1* 

L 

1* 

in 


Figure 3-4 

( Q.7?3j ) - 

Calling-Line-Identity 

Message 


1 ! ; ' 
t ranr.r. i \ ■ 


cc i t i - ««e 


(3854) 







- 300 - 

AP VII-No. 18-E 


The following code* are used in the fields of the calling line 
identity message: 

a) Label: see Section 2 

b) Heading code HO is coded 0010 

c) Heading code HI is coded 0001 

d) Message indicators 

bits BA : nature of address indicator 


00 

subscriber number 

01 

spare, reserved for national use 

10 

national significant nmber 

11 

international nionber 

bits DC 

spare 


e) Number of address signals 

A code expressing in pure binary representation the number of calling 
line address signals. 

f) Calling line address signals (as applicable) 

Each signal is coded as indicated in Section 3.3.1h. 

Note - The calling-line-identity message is classified, for the time 
being, in the basic national category of messages. The use of this message in 
the international network is for further study. 



shown in Figure 3—. 
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The following codes ere used in the fields of the 
calling-line-identity unavailable message: 

a) Label: aee Section 2 

b) Heading code HO ia coded 0010 

c) Heading code HI contain* the 
calling-line-identity-unavailable aignal and 
is coded 0010 

3.4.3 Continuity-Check Message 

The basic format of the contlnultv-check message is shown in 
Figure 3-5 (Q.723). 



The following codes are used in the fields of the continuity-check 

message: 

a) Label: see Section 2 

b) Heading code HO is coded 0010 

c) Heading code HI contains signal codes as follows: 

0011 continuity signal 

0100 continuity-failure aignal 

3.5 Backward Set-up Request Message 

The basic format of the backward set-up request message is shown in 
Figure 3-6 (Q.723). 



0011 


HEADING 

HEADING 


CODE 

CODE 

] 

HI 

HO 



LABEL 


1*0 


1st bit transmitted 


CCITT - HITS 


Figure 3-6 ( Q.723 ) - Backward Set-up Bequest Message 
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The following codes are used in the fields of the backward set-up 
request message: 


a) 

Label: see Section 2 



b) 

Heading code HO is coded 

0011 


c) 

Heading code HI contains 

signal codes as 

follows 


0 0 0 0 

spare 




0 0 0 1 

calling-line- 

identity-request 

signal 


0 0 10 
to 

1111 

spare 




Note — The calllng-llne-identity-request signal is classified for 
the time being in the basic national category of messages. The use of this 
message in the international network is for further study. 

3. 6 Successful Backward Set-up Information Message 

The following types of successful backward set-up information messages 
are specified and are each identified by a different heading code HI: 

— Address-complete message 

— Charging message 

3-6.1 Addraaa-C.onplste Heaaa&e 

The basic format of the address-complete message is shown in 
Figure 3-7 (Q-723). 


HGFEDCBA 

0001 

0100 


MESSAGE 

INDICATORS 

HEADING 

CODE 

HI 

HEADING 

CODE 

HO 

LABEL 


8 


b 1* 


40 


Figure 3-7 ( 


Q.723 


- Address-Complete Message 


1st bit 
transmitted 

-a 

COTT • MtSO 
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The following codes are used in the fields of the address-complete 

aessage: 

a) Label: see Section 2 

b) Heading code HO is coded 0100 

c) Heading code HI is coded 0001 

d) Message indicators 

bits 8A : Type of address-complete signal indicators 
00 address-complete signal 

01 address-complete, signal, charge 

10 address-complete, signal, no charge 

11 address-complete, signal, coin box 

bit C : subscriber free indicator 

0 no indication 

1 subscriber-free 


bit D : spare, for international use 

bits E-H: spare, for national use 

3.6.2 Charging Message (note) 

The basic format of the charging message is shown in 
Figure 3-8 (Q. 723). " i ~““ 
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The following codes are used in the fields of the charging message 

a) Label: see Section 2 

b) Heading code HO is coded 0100 

c) Heading code HI is coded 0010 

d) Charging information 

(The format and codes of the charging information field are for 
further study.) 

Hote - The charging message is classified, for the time being, in 
the basic national category of messages. The use of this message in the 
international network is for further atudy. 

3.7 Unsuccessful Backward Set-up Information Message 

The basic format of the unsuccessful backward set-up information 
message is shown in Figure 3-9 (Q.723). 



Figure 


3-9 ( 


Q.723 


- Unsuccessful Backward Set-Up 
Information Message 


The following codes are used in the fields of the unsuccessful 
backward set-up information message. 

a) Label: see Section 2 

b) Heading code HO ia coded 0101 

c) Heading code HI contains signal codes as follows 
0000 spare 

0001 switching-equipment-congestion signal 
0010 circuit-group-congestion signal 
0011 national-network-congestion signal 
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0100 address-incomplete signal 

0101 call-failure aignal 

0110 aubacriber-buay aignal (electrical) 

0111 unallocated-nimber aignal 

1000 line-out-of-aervice aignal 

1001 aend-apecial-infornation-tone aignal 

10 10 

to apare 

1110 

1111 extended unsucceaaful backward aet-up information 
message indication 

3.8 Call Supervision Message 

The basic format of the call supervision atessage is shown in 
Figure 3-10 (Q.723) ”” 



The following codes are used in the fields of the call supervision 

message: 

a) Label: see Section 2 

b) Heading code HO is coded 0110 

c) Heading code HI contains signal codes as follows 

0000 apare 

0001 answer signal, chargp 

0 0 10 answer aignal , no charge 

0011 clear-back aignal 

0100 clear-forward signal 
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0 10 1 re-anawer aignal 

0110 forvard-tranafer aignal 

0 111 

to apare 

1110 


1111 extended anawer meaaage indication 
Circuit Superviaion Meaaage 


The baaic format of the circuit auperviaion mesaage ia ahovn in 
Figure 3-11 (Q.723). “ 



The following codea are uaed in the fielda of the circuit auperviaion 

a) Label: aee Section 2. 

b) Heading code HO ia coded 0111 

c) Heading code HI containa aignal codea aa follow*: 

0000 apare 

0001 releaae-guard aignal 

0010 blocking aignal 

0011 blocking-acknowledgement aignal 

0100 unblocking aignal 

0101 unblocking-acknowledgement aignal 

0110 continuitjr-check-requeet aignal 

0111 reaet-circuit aignal 
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10 0 0 
to 

1111 


apare 
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ACM - Address complete message 

ADI - Address incomplete signal 

ANC - Answer signal, charge 

ANN - Answer signal, no charge 

BLA - Blocking-acknowledgement signal 

BLO - Blocking signal 

BSM - Backward set-up message 

CBK - Clear-back signal 

CCF - Continuity-failure signal 

CCM - Circuit supervision message 

CCB - Continuity-check request signal 

CFL - Call-failure signal 

CGC - Circuit-group-congestion signal 

CHG - Charging message 

CIR - Calling-line-identity-request signal 

CLF - Clear-forward signal 

CLI - Calling-line-identity message 

CLU - Calling-line-identity-unavailable signal 

COT - Continuity signal 

CSM - Call supervision message 

EAM - Extended answer message indication 

EUM - Extended unsuccessful backward set-up information message indication 
FAM - Forward address message 
FOT - Forward-transfer signal 
FSM - Forward set-up message 

IAI - Initial address message with additional information 

IAM - Initial address message 

LOS - Line-out-of-service signal 

NNC - National-network-congestion signal 

RAN - Reanswer signal 

RLG - Release-guard signal 

RSC - Reset-circuit signal 

SAM - Subsequent address message 
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SAO - Subsequent address message with one signal 
SBM - Successful backward set-up information message 
SEC - Switching-equipment-congestion signal 
SSB - Subscriber-busy signal (electrical) 

SST - Subscriber-transferred signal 
UBA - Unblocking-acknowledgement signal 
UBL - Unblocking signal 

UBM - Unsuccessful backward set-up information message 
UNN - Unallocated-national-number signal 
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sod*tion Q.724 


SIGNALLING PROCEDURES 


1 Normal call set-up 

In this Recommendation the signalling procedures are described for the 
normal call set-up of an international call. The messages and signals are 
defined in Recommendation Q.722 C1D and the format and content is given in 
Reconxnendation Q.723 C1D. 

1.1 Initial address message 

An initial address message which is sent as the first message of a 
call set-up generally includes all of the information required by the next 
international exchange to route the call. The seizing function is implicit in 
the reception of this initial address message. 

The sending sequence of addresinformation will be the country code 
(not sent to an incoming international exchange) followed by the national 
(significant) number. For calls to operator positions (code 11 and code 12), 
refer to Recommendation Q.107 C33. 

All digits required for routing the call through the international 
network will be sent in the initial address message. On calls with a country 
code in the address (except in the case of calls to special operators), the 
initial address message will contain a minimum of 4 digits and should contain 
as many digits as are available. All digits of the address may be included, 
however the initial address message can contain one digit in specific 
circumstances e.g. national applications. 

Selection of the outgoing national circuit normally can start at the 
incoming international exchange on receipt of the initial address message and 
signalling can proceed on the first national link. 

When no echo suppressor or nature-of-circuit indication is received 
from a preceding circuit using a signalling system with fewer facilities, the 
indicators will be considered as received no unless positive knowledge is 
available. 

1.2 Subsequent address message 


The remaining digits, if any, of the address may be sent individually 
in caie-digit messages or in groups in multi-digit messages. Efficiency can be 
gained by grouping together as many digits as possible. 

However, to prevent an increase in post-dialling delay in those cases 
where overlap operation with subscribers' dialling is used, it may be desirable 
to send the last few digits individually. 
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Subsequent address messages can be sent on the national network as 
they are received. If continuity-check has to be performed on one or more of 
the international circuits involved in the connection appropriate measures 
T-e.g. by withholding the last digit(s) of the national number] must be taken at 
the last cocmon channel exchange, to prevent ringing the called subscriber or 
alerting the operator until the continuity of such speech circuits has been 
verified. 

1.3 End-of-pulsing (ST) signal 


The end-of-pulsing (ST) signal is always sent in the following 


Situations: 


a) 

semi-automatic calls, 

b) 

test calls, and 

c) 

when the end-of-pulsing signal is received from a preceding 
circuit. 


In automatic working, the end-of-pulsing signal will be sent whenever 
the outgoing international exchange is in a position to know, by digit 
analysis, that the final digit has been sent. Digit analysis may consist of an 
examination of the country code and counting of the maxintim (or fixed) number 
of digits of the national number. In other cases, the end-of-pulsing signal is 
not sent and the end-of-address information is determined by the receipt of onp 
of the address-complete signals from the incoming international exchange. 


1.4 Continuity-check of the telephone circuits 

Because the signalling in Signalling System No. 7 does not pass over 
the speech path, facilities should de provided for making a continuity-check 
of the speech path in the circumstances described below. 

The application of the continuity-check depends on the type of the 
transmission system used for the telephone circuit. 

For transmission systems having some inherent fault indication 
features giving an indication to the switching system in case of fault, a 
continuity-check is not required. This situation occurs when fully digital 
circuits are applied. 

For analogue circuits with pilot supervision it is sufficient to 
perform the continuity-check on a statistical basis or by test calls (see 
Section 7.5) 1). For analogue circuits not using pilot supervision and 
for mixed circuits, i.e. analogue and digital the continuity-check should be 
performed on a per call basis. Within mixed connections, i.e. connections 
composed of circuits with and without continuity-check on a per call basis, it 
shall be ensured that the continuity signal be forwarded to the destination 
point although no continuity-check may have been performed on one or more parts 
of the end-to-end connection. 


1) The application to the international ciruits and the quantitive 
aspects (in particular, the frequency of performing the 
continuity-check) are for further study. 
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The continuity-check is not intended to eliminate the need for routine 
testing of the transmission path. 

The continuity-check of the speech circuit will be done, link-by-link, 
on a per call basis or by a statistical method prior to the commencement of 
conversation. Procedures and requirements are specified in Section 7. 

The actions to be taken when pilot supervision is used are described 

in Section 9. 

1.5 Cross-office check 


For digital exchanges the requirements mentioned in 
Recoranendation Q.504 C103 shall be met. For other exchanges Administrations 
shall ensure the reliability of a connection through a switching machine 
(cross-office check) either on a per call basis or by a statistical method. 

With either method, the probability of the connection being established with an 
unacceptable speech path transmission quality should not exceed 1 0~5 a6 
the long-term average. 

1.6 Address-complete signals 

An address-complete signal will not be sent until the continuity 
signal has been received and the cross-office check made, if applicable. 

If the succeeding network does not provide electrical 
called-party's-line-condition signals, the last Signalling System No.7 
exchange shall originate and send an address-complete signal when the 
end of address signalling has been determined: 

a) by receipt of an end-of-pulsing signal; 

b) by receipt of the maximum number of digits used in the 
national numbering plan; 

c) by analysis of the national (significant) number to indicate 
that a sufficient number of digits has been received to route 
the call to the called party; 

d) by receipt of an end-of-selection signal from the succeeding 
network (e.g. number received signal in Signalling System No. 4); or 

e) exceptionally, if the succeeding network uses overlap 
signalling and number analysis is not possible, by observing that 
4 to 6 seconds have elapsed since the last digit was received, and 
that no fresh information has been received; in such circumstances, 
transmission to the national network of the last digit received must 
be prevented until the end of the waiting period which causes an 
address-complete signal to be sent over the international circuit. 

In this way, it is ensured that no national answer signal can 
arrive before an address-complete signal has been sent. 
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If in normal operation delay in the receipt of an address-complete or 
equivalent signal from the succeeding network is expected, the last common 
channel signalling exchange will originate and send an address-complete signs! 
15 to 20 seconds after receiving the latest address message. This time-out 
condition is an upper limit considering the clauses of Section 6.4.1 (20 to 
30 seconds for outgoing international exchanges in abnormal release 
conditions). 

On receipt of an address-complete signal, the first Signalling 
System Mo. 7 exchange will through-connect the speech path of the 
interconnected circuit 1). 

After an address-complete signal, only the following signals relating 
to the call set-up may be sent in the backward direction: 

a) in normal operation, one of the answer or release-guard 
s ignal s; 

b) call-failure signal; or 

c) one of the congestion signals. 

Any further information about the called-party's-line-condition will 
be transmitted to the calling subscriber or operator as audible tones or 
announcements. 

The address-complete signal with the subscriber-free indication is 
sent when it is known that the called subscriber's line is free (not busy). It 
must be originated in the called subscriber's exchange, and therefore cannot be 
followed by one of the unsuccessful backward set-up information signals. 

1.7 Address-incomplete signal 

The determination that the proper number of digits has not been 
received can be made at once if the end-of-pulsing signal is received or by 
receipt of an address-incomplete signal (or equivalent) from the national 
network. When overlap working is used and the end-of-pulsing signal has not 
been received, the address-incomplete signal will be sent by the last 
Signalling System No. 7 exchange 15 to 20 seconds after receipt of the latest 
digit. 

Each Signalling System No. 7 exchange on receipt of the 
address-incomplete signal will send the signal to the preceding Signalling 
System No. 7 exchange, if any, and clear forward the connection. The first 
Signalling System No. 7 exchange will send a suitable signal on the preceding 
circuit if the related signalling system permits to do so otherwise the 
appropriate tone or announcement for the national network concerned will be 
sent to the calling party. 


1) It is envisaged that in the future evolution of the Telephone 

User Part (e.g. in the context of an integrated services digital 
network) the through-connection inmediately after sending of the 
initial address message may become a mandatory requirement. 
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1.8 Congestion signals 

As soon as the congestion condition is detected one of the 
congestion signals (see Reconmendation Q.722, Section 3.4 C43) is sent 
without waiting for Che completion of a possible continuity-check sequence. 

Reception of a congestion signal at any Signalling System No. 7 
exchange will cause the clear-forward signal to be sent and cause an 
appropriate signal to be sent to the preceding exchange if the signalling 
system allows this or an appropriate tone or announcement to be sent to the 
originating subscriber or operator. 

1.9 Called-party 1 a-line-condition signals 

The following signals will be sent when the appropriate electrical 
signals are received at the incoming international exchange from the national 
network: 


subscriber-busy signal, 
line-out-of-service signal, 
unallocated-number signal, 

8end-special-information-tone signal. 

The called-party 1 s-line-condit ion signals will be sent without 
waiting for the completion of a possible continuity check. On receipt of one of 
these signals, the first Signalling System No. 7 exchange (or the outgoing 
international exchange) will clear forward the connection and cause an 
appropriate signal to be sent to the preceding exchange if the signalling 
system allow this or an appropriate tone or announcement to be sent to the 
originating subscriber or operator. 

Each Signalling System No. 7 exchange on receipt of one of these 
signals has to clear forward the connection. 

1.10 Answer aignals 

The aignals answer, charge and answer, no charge are sent as 
received from the national network or from the succeeding international link. 

The signals answer, charge and answer, no charge are used only as a 
result of the first off-hook signal from the called party. 

1.11 Clsar-baek signal 

A clear-back signal must not disconnect the speech path at a 
Signalling System No. 7 exchange. The requirements for the release of a 
connection in the event that s clear-forward signal is not received ere given 
in EecoMendation Q.116 C53. 
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1.12 Reanawer and clear-back signal sequences 

Subsequent off-hook, on-hook aignala from the called party, auch aa 
will reault from switch-hook flaahing, will cause the following aequence of 
aignala to be aent: 

Clear-back 

Reanawer 

Clear-back 

Reanawer 

etc. 

It ia necessary that a flaahing aequence be retransmitted to the 
operator (or the preceding link) and that the final condition of the circuit 
represents the final position of the called party's switch hook. 

1.13 Forward-transfer signal 

The forward-tranafer signal may be aent in semi-automatic working in 
either of the following two cases: 

a) following a call switched automatically to a subscriber, or 
following a call established via a special operator, the 
controlling operator wishes to call in an assistance operator. 

On receipt of the forward-transfer signal at the incoming 
international exchange, an assistance operator is called in; 

b) following a call via code 11 and 12, the controlling 

operator wishes to recall the incoming operator at the 
incoming international exchange. Receipt of the 
forward-transfer signal at the incoming international 
exchange recalls the incoming operator on calls completed 
via the operator positions at the exchange. 

1.14 Clear-forward and release-guard sequence 

The clear-forward signal is overriding and all exchanges must be in 
a position to respond by releasing the circuit and sending a release-guard 
signal at any time during the progress of a call and even if the circuit is 
in the idle condition. If sent while a circuit is blocked it will not result in 
unblocking the circuit concerned (see Section 5). The fact that the circuit is 
blocked will not delay the transmission of the release-gusrd signal. 

1.15 Reset-circuit signal 

In systems which maintain circuit status in memory there may be 
occasions when the memory becomes mutilated. In such a case the circuits aust 
be reset to the idle condition at both exchanges to make them available for new 
traffic. Since the exchange with the mutilated memory does not know whether 
the circuit ia idle, busy outgoing, busy Incoming, blocked, etc,, a 
reset-circuit signal should be sent for each affected circuit. On receipt of 
a reset-circuit signal the unaffected exchange will: 

a) accept the signal as a clear-forward signal and respond by 
sending a release-guard signal, after the circuit has been 
made idle, if it ia the incoming exchange on a connection 
in any state of call set-up or during a cell; 
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b) accept the signal as a clear-back or call-failure signal 
whichever is appropriate and respond by sending a 
clear-forward signal if it is the outgoing exchange 

on a connection; 

c) accept the signal as a clear-forward signal and respond by 
sending a release-guard signal if the circuit is in the idle 
condition; 

d) if it has previously sent a blocking signal, or if it is 
unable to release the circuit as described above, respond by 
the blocking signal. If an incoming or outgoing call is in 
progress, this call should be disconnected and the circuit 
returned to the idle (blocked) state. A clear-forward or 
release-guard signal may be sent. The bloking signal should 
be acknowledged by the affected exchange. If the 
acknowledgement is not received, the repetition procedure 
specified in Section 6.4.4 should be followed; 

e) if it had previously sent the blocking signal, respond by 
disconnecting any connected call, remove the blocked condition 
and restore the circuit to the idle state. If an outgoing call 
had been in progress, respond with a clear-forward or, in all 
other case, a release-guard signal; 

f) if a reset-circuit signal is received after the sending of 
an initial address message but before receipt of a backward 
signal relating to that call, clear the circuit and make an 
automatic repeat attempt on another circuit if appropriate; 

g) if a reset-circuit signal is received after having sent a 
reset-circuit signal, respond by a release-guard signal. 

The circuit should be restored to traffic; 

h) send a appropriate clearing signal on an interconnected 
circuit (e.g., clear-forward, or a suitable backward signal). 

The affected exchange will then reconstruct its memory according 
to the received acknowledgement to the reset-circuit signal, and respond 
to the signals received in the normal way, i.e. release-guard in response to 
a clear-forward, blocking-acknowledgement in response to a blocking signal. 

In additional, an interconnected circuit may be cleared by the use of 
an appropriate signal. If no acknowledgement to the reset-circuit signal is 
received before 4-15 seconds, the reset-circuit signal should be repeated. If 
an acknowledgement for the signal is not received within 1 minute after the 
sending of the initial reset-circuit signal, maintenance personnel should be 
notified to permit manual restoration procedures. However, the sending of the 
reaet-circuit signal ahould continue at 1-minute intervals until maintenance 
intervention occurs. 

1.16 Diagrams showing signal sequence 

In the following some exsmples of csll set-up sequences are shown 
diagrammatically (Tables 1-1 and 1-2 (Q.724). 
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t**U 1-1 ( Q. 72-t ; 


ioj i »ln:-*iTon*Tic (S>) txc taorwuc (t) ruxintj. tiajiic 
(error-fret operation assumed) 


Outgoing International Exchange 


(tm tha HUiiul ar* 

enalya** . 


(The circuit U 


I»(WIa| InitmUMul 


SOAXAL CALL TO S nil SLHCUMIB Uaiag <*at Mul l y-c hack ) 


Th* initial «4<irli sateaga 1# MAl: 

- all *441111 algnal* tMl«4l>| ft ll 

bloc' 4HUUM. at 

- all •Mllllit «43r«n signal* ta Mirltp 

operation (a minimum of l digit* 

TX« eche -+\jppr •■■of . if fttnat, tl 4ii*kl«4 l* 
(Ut *lh« npaach path continuity-check sty ha 
pirl«rw 4 < 

The criMC«l»«r let the im«cK path CMltmlij* 
check li iu»(M4. *M (he (Md'UM ll »im- 
eiKii »* the hit|ili| ciruti. 

When the apeech path coot in ity-check and 
cross-office check have been completed, 
and if the incoming circuit it uaed with 
common channel signalling, when the 
continuity signal fast been received from 
the national network, the continuity 
signal ie sent, and the transceiver ie 
reaoved. (When the cootinuity-cbeck 
fails, the continuity-failure signal it 
sent forward. An automatic repeat attempt 
is made.) The echo-suppressor, if present, 
'is enabled as appropriate. The remaining 
address signals are sent forward in over¬ 
lap operation. 

0* receipt sf the aSSrnea-complet# signal, 
registers (if ear) are m1**m4 i« 4 cha speech 
path (hc#wgh*cennetc«*. cha e44raaa signal* 
art «raee*. SwtaeewaM •uparviiory 
era heaSJeS hr lha precaaaor at apprapr&ata. 


Initial eSSrass aessegu* The 


Ceetlaulty 


fukaaewem oSSraaa meeaegea 


- the circuit (a be MU*4 

- Country caSt sac taclW«4 

- eatwre-af-ctrcult (»«ifllli 


slypes ts Aatarsins: 


• ceil leg-party'e-cetagery 

* case l^ui i y-ch«<k ciitnl 

the ache-suppreaper, tf presaet. is SleskieA ea 
that th« npaach path (••(Uoicpcktd say M 
perforate. The leap far (ha spate k pa(h 
coatleulty-cbeck la attache* it the iecemlag 
circuit* 

let-up (ha call la the national netwars hagtaa 
whan aaougn aSSrest signals era racaivaS far 
root lag (evtriap epnrtcieeK 


The check-loop ie removed end the echo- 
suppressor, if present, ia enstled. Addrea* 
signal* sre petted into the nstionel network. 
The speech pstt. is switched through. 


Tha *4l(i*t era analysed ta 4 iUi«1m 

chat all tha require* «4irni signals have Seat 
receive* (wnaia *pplicekis)**. Aat-up tf the 
a patch path ia cMflittf. ImIimmm supervisory 
•l|oal« are Nanais* hy the pracaaaar as 
appropriate. 


The sparsest (SA), ar 
(ha calling eutacrlher (A) 
heart ringing (»m 


On racalpc af (ha eeawr signal, charging*** 
saetvrasest sf call Sureties aeS ceevereeUea 
begin. 


title ringing tana 


SA* A clearing supervisory • Ignal la gives IS (ha 
cantrelllag eparatar. 

a: Altar 1-2 mis. (f (hare la aa cleer-fenmrt 
■Ignal, (ha lacereaflesal caaaactlaa la 
raise*#* ana charging iM eeesuraaant sf the 
call Aural tan are ceeaei. 

Tha outgoing eparatar (IA) or tha calling 
subscriber (A) clear*. (Ate* (be Migelag eeuipmeei 
la releases. It* «le*r-fen*aiA algsAl It east. 

'•aleeae-guari* la recognise*. aaS (ha outgoing 
circuit la tail available far saw traffic. 


Clsar-ferwar* 


feieett-guer* 


lloglig test sf (ha country af Saactaaciaa la 
seat back. 

fIgnal* fra* it* aeilesal Mtwrk are paaanA 
to the outgoing lacarsat laaat a nc hang a aa 
follow*. 


TVs calls 
charge). 


Tha callaS nlu r i bur haaga up - 

IA eaS A: A/iar 2-1 aiautaa. If theta 1* aa 
clesr-feruera tlgnei. (ha eetfeoal pare af cha 
Caaaactlaa la ralaaaaa. 


’Claar-larwerA* ta retegtltts. Tha ceensctloe 
la talaaaaS. aaS 'ciaar-farverA* I* east is (Ni 
sattonal miumI af 4**il*4t|M> 

Whoa the Incasing agulpassi ha* raUaaaA, « 
relent*-guar* algnal la seat hack. The circuit 
la mesa available far ee« traffic. 


• fails arrows Senate (aana* channel signals; SattaS artnu are taaai teat via tke spate* pack t< hack-isee aaS asStbla tas*a) 

•v ASSraca-rasplata algnal may case fras tha netlea*1 network. 

*** Nl«»i • aa-tharga ausi ar *S4reat-template Algnal hat ha*a receives. 
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T«U ( lO-^P 

AUTOMAT): iSA) AMO AUTOMATIC U> TUAHSIT TllAFF 1C 
(error-free operation tasuned) 



(3854) 

































































































- 319 - 

AP VII-Ro. 18-E 


miu 1-1 ( Q.72U |) 


10« ncalpt •( the ibimi aignal. 
charging.** HBtwrtMni »( call 
i«ratlBB cBBvtrMUaa k«|li< 


*Clt»T*Wtk’ la recegalead. 

U: * <lurll| tvpmrvlamrf ll|ul 
la given ta CM controlling 
•ftrittc. 

A: Altar I-2 Bln, If Chara la no 
clear-forward aignal, the 
International connection la 

rtleaoad and charging and 
mnaauronent of CM call 
durstlaa ara caaaad. 

THa outgoing ogeracor (SA) or 
cha calling eukocrider (A) 
claara. Wheo tha outgoing 
egulgment la ralaaaad, cha 
eienr-forvera aignal la aaac. 


*to lease-guard' la rtcognlsad 
and tha outgoing circuit la 
Bada available far bow traffic. 


Outgoing International Exchange 


International Ttanalt Kachanga 


CALL TO A fUI tUBSCBlUl (COpfTO) 


going International aachange. 


lacaBlag laiaraatloBol gaeMnge 


Signal# fra* tha netloaal 


going international aachange 
aa fallow#. 


”Claar-deck* la gotaad oa to tha 
Claar*dock outgoing lotaraatlonal aachange. 


Tha called ouhacrlhor eaawra 
(charge or bo charge). 


Tha rallad ouhacrlhor hoaga o 

gA and A Altar 2-) Bin. If 
there la oa cloar-Iorwora 
algeal, tha Botloao* gert 
of tha coooectioa la 
roloaaod. 


Clear-forward 


Cloar-ferverd 

Clear-forward' ta gaaaad to m ' " " ■M 'Claar-ferwnrd' la rocogaiaad, 


tha lacoBiag Internal tonal 

aachange altar ralaaaa af tha 
connection and outgo.ag agulgmaat. 


Whoa tha locoBlng ogulpmoet hen 
Balaaaa-guard ralaaaad, ’ralaaae-guard' la Mot 

- hock to tha outgoing Internatlone 1 

exchange. Tha locoBlng circuit la 
Bad a available for m« traffic. 


tha coaaacclea t§ ralaaaad. 
and 'clear-forward’ u aaat 
ta tha national network af 
Aoatinatioo. 


Balaaaa-guard When tha meaning o*wlpmaat ha a 
» — ralaaaad. Cha ralaaaa-guara 

aignal la ooar hack. The 
circuit la Bade aeallawla for 
boo traffic. 


The aignal Mguanca la tha mm aa for a call to 
ioto the Incoming national network. 


'Balaaaa-guard* la roco|Maad, 
nod tha outgoing circuit la Bode 
avalladle for oev traffic. 

CALL TO A BUST SUkSCKlUt 

a fraa autec rlher wg to tha golat where all af tha addraaa algnala ha-ra ha a a gaaaa 


fudec rider-* 


aignal 

(alac trlcal) 


BA. A duty Indication la glwnn 
ta the agotator. 

A Tha calling audacrlhor hear* 

tha local national huay teoa 
Mnt dy tha outgoing 
(oailenal or tatorant Iona 1) 

•aahaago. 


The circuit la cleared eute- 
aot leall?. 

'Belaeee-guerd' la recognised 

and (A# aurgoing circuit la 

■etr a*ai,ekie for new 
traffic . 


'SuOacridar-duay* (alactrlcal) 

la gaaaad deck to tho outgoing 
internetlonal aachange- 

The circuit la clearer euto- 
BOtlcally. 


Budacrlhor— 


aignal 

(alactrlcal) 


Claar-ferwarn 


flrat caaa Tha (acaning 

natiana 1 oatwo rk 


audneridar-duey aignal 

(alactrlcal). 


'Claar-faruara’ i* recognitor. 


'claar-faruart ta e 
national natuork af 


Be lease-guard 


Claar-farward 
-■-» 


Be laaaa-gward 


Th# ogeratar llii ar tne calling -- 

iwdaerthar (*i naare me Ouay tana of 


'Balaaaa-guard* la recognised, 

ood the outgoing circuit ie Bode 
available for oaw traffic. 

Whan tha incoming equipment kai 
ralaaaad. *calaaa«-gward' la 
tent hack ta the outgoing 
International oachanga. Tha 
locomlng circuit ta mad* 
available far now traffic. 

Buoy tone 


Whan tha Incoming equipment u» 
ralaaaae. ‘ralaaaa-gwara‘ le 
aaat dark. Tha circuit la maaa 
available far now traffic. 


The «laa*-forward sequence follow* aa 

ahoee. 


Second cate The duty tone af the 
lacooiig nat Iona. 
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?A»U J-2 


( Q. 7 cM) 


Outgoing International Exchange 


latsraational Tr, 


M^rin il|uli fro* tha miImiI 
H«*rk or* aMlirHf- Tha 

circuit la Mtu<< Tha 
laUUl iMriii hii«|c la mm. 


laltlal 

Mdrtaa 

•asaagr 


Alftafrliti actio* la taka*. 

(for aaaagla, a* tadicatlaa 

la gtaaa to tha call leg 
awfeicrlMr or aa automatic 

ragaat aut*f( la aa4a, ate.) 


goltchlmg- 

*awl|>MDC - 
CO*4*atloa 

i - 

Circuit*!roup 

ceagaatlo* 


■atlanal* 

aataark - 
caagset ton 

11: Aa Indication la glvaa to tha <- ■ — 

•garator. 

A: Aft Indication la glvaa to tha 

calling ouMcrltor. 

Tha outgoing agaratar ($A) or tha 

calling • .Oacrlkar (A/ cloara. touching- 

OgUl fNMHt — 

Aggragrlsta action la takaa. eaagaatloa 

(Tar asaagl*. aa tmdieaif fa 4 
glvoa ta tha calllag auhacrlhar. 

or aa auto**clc ragoat attasgt 

la *oda, acc.) 


• Tha aggraae-cooglaia algnal may caw fra* tha aatlonal aotvork. 
•• HImi a ao-charge aaauar or a**raaa-caMglata signal has hass r 
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2 Dual seizure with both-way operation 

2.1 Dual seizure 


Since Signalling System No. 7 circuits have the capability of 
both-way operation, it is possible that the 2 exchanges will attempt to seize 
the same circuit at approximately the same time. 

2.2 Unguarded interval 

Considering that with Signalling System No. 7: 

a) signalling date link propagation time may be relatively 
long, 

b) there may be significant delay due to retransmissions, 

c) quasi-associated operation may add extra message transfer 
time(s) at signalling transfer points, 

the unguarded interval during which dual seizure can occur may be relatively 
long in some instances. The exchange must therefore detect dual seizure and 
take action as defined in Section 2.5. 

2.3 Detection of dual seizure 


A dual seizure is detected by an exchange from the fact that it 
receives an initial address message for a circuit for which it has sent an 
initial address message (see also Section 7.5.1). 

2.4 Preventive action 


Different methods for circuit selection can be envisaged to minimise 
the occurrence of dual seizure. In the following two methods are described. 
Further study is required to determine the field of application of each method 
and to ensure that the two methods do interwork satisfactorily. 

Other methods for circuit selection may also be used provided that 
they give the same degree of protection against dual seizure also when one of 
the methods specified is used at the other end. 

Method 1 


An opposite order of selection is used at each terminal exchange 
of a both-way circuit gruup. 

Method 2 


Each terminal exchange of a both-way circuit group has priority 
access to the group of circuits which it is controlling (see 
Section 2.5). Of this group the circuit which has been released 
the longest is selected ( first-in - first-out ). In addition each 
terminal exchange of a both-way circuit group has non-prioritv 
access to the group of circuits which it is in»n-control1ing. Of 
this group the latest released circuit is selected ( 1 as t-in - 
first-out). 
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For call control purposes a both-way circuit group can be sub-divided 
into sub-groups in an exchange. 

It is necessary to take preventive action in case9 where Signalling 
System No. 7 uses a signalling data link with long propagation time. 

2.5 Action to be taken on detection of dual seizure 


Each exchange will control one half of the circuits in a both-way 
circuit group. On detection of a dual seizure, the call being processed by the 
control exchange for that circuit will be completed and the received initial 
address message will be disregarded. 

Under these conditions, the call being processed by the control 
exchange will be allowed to complete although when continuity-check has to be 
performed the continuity of the circuit may have been checked in the direction 
from non-control to control only. The call being processed by the non-control 
exchange will be backed off, switches released, the continuity-check 
transceiver removed, and the check-loop connected unless or until a continuity 
signal has been received from the control exchange. A clear-forward signal will 
not be sent. The non-control exchange will make an automatic repeat attempt on 
the same or on an alternative route. 

For the purpose of resolution of dual seizure on both-way circuits, 
the exchange with the higher signalling point code will control all 
even-numbered circuits (circuit identification code) and the other exchange 
the odd-numbered circuits. The designation of control may also be used for 
maintenance control purposes. 

3 Automatic repeat attempt 

Automatic repeat attempt, as defined in Recommendation Q.12 C6D, is 
provided in Signalling System No. 7. 

An automatic repeat attempt will be made: 

- upon failure of the continuity-check (see Section 7.3); 

- on detection of dual seizure (at the non-control exchange) 

(see Section 2.5); 

on receipt of the blocking signal after sending an initial 
address message and before any backward signal has been 
received (see Section 6); 

on receipt of a reset-circuit signal after sending an initial 
address message and befor a backward signal has been received. 

A Speed of witching and signal transfer in international exchanges 

4.1 Outgoing international exchange 

At the outgoing international exchange: 

- if overlap operation is used, the sending of the initial 
address message shall take place as soon as sufficient digits 
are received and analysed to permit the selection of an 
outgoing circuit; 
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- if "en bloc" operation ia used, the initial address message 
•hould be aent as aoon as all the digits of the address 
including the end-of-pulsing signal are available and the 
outgoing circuit has been chosen. 

4.2 International transit exchange 


At the international transit exchange, the selection of an outgoing 
circuit should begin as soon as the digits necessary to determine the routing 
have been received and analysed. 

4.3 Incoming international exchange 

At the incoming international exchange: 

- if overlap operation is used in the national network, the 

aetting-up of the national part of the connection should start 
as soon as a sufficient number of digits has been received for 
routing; 

if "en bloc" operation is used in the national network, the 
setting-up of the national part of the connection should start 
as soon as all the digits of the address including the 
end-of-pulsing signal have been received. 

5 Blocking and unblocking sequences 

The blocking (unblocking) signal is provided to permit the switching 
equipment or maintenance personnel to remove from (and return to) traffic the 
distant terminal of a circuit because of a fault or to permit testing. Specific 
conditions for automatic sending of blocking and unblocking signals by the 
switching equipment in case of use of the interruption control on FDM-circuits 
appear in Section 9. 

Since the circuits served by Signalling System No. 7 have both-wav 
capability, the blocking signal can be originated by either exchange. The 
receipt of the blocking signal will have the effect of prohibiting calls on 
the relevant circuit outgoing from that exchange until an unblocking signal 
is received, but will not in itself prohibit calls incoming to that exchange. 
Acknowledgement sequences are always required for both the blocking and 
unblocking signals, using the blocking-acknowledgement signal, and the 
unblocking-acknowledgement signal, respectively. The acknowledgement is not 
sent until the appropriate action, either blocking or unblocking, has been 
taken. The clear-forward signal should not override the blocking signal and 
return circuits to service which might be faulty. The blocked circuit will be 
returned to service on transmission of the unblocking-acknowledgement aignal at 
one exchange and on receipt of the unblocking-acknowledgement signal at the 
other exchange. 

In the event of the receipt of a blocking signal: 

after and initial address message has been sent, and, 

before a backward signal relating to that call has been 
received , 
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an automatic repea attempt will be made on another circuit. The exchange 
receiving the blocking signal should clear forward the original attempt in the 
normal manner after sending the blocking-acknowledgement signal. 

If the blocking signal is sent while the speech circuit is engaged on 
a call and after at least one backward signal relating to that call has been 
sent by the exchange receiving the blocking signal, this exchange will not 
seize that circuit for subsequent outgoing calls. 

The fact that the circuit is engaged on a call will not delay 
transmission of the blocking (unblocking)-acknowledgement signal. 

If a blocking signal is sent and subsequently an initial address 
message is received in the opposite direction the following action is taken: 

for test calls, the call should be accepted, if possible. In 
the case where the test call cannot be accepted, the blocking 
signal must be returned; 

for calls other than test calls, the blocking signal roust be 
returned. 

Blocking of a circuit by use of the blocking signal should not exceed 
five minutes, after which an alarm should be given at each terminal of the 
circuit. Should a call be in progress on the circuit involved, the five minutes 
. ime will conmence when that call is cleared. If the work on the circuit must 
exceed five minutes, the circuit should be withdrawn from service. 

6 Release of international connections and associated equipment 

6.1 Normal release conditions 


Connections are normally released in the forward direction as a result 
of the receipt of a clear-forward signal from the preceding exchange. 

In addition, the normal release of connections (or circuits) occurs as 

follows: 


on continuity-check failure (see Section 7.3); 

on receipt of an address-incomplete signal (see 
Section 1.6); 

on receipt of one of the congestion signals (see Section 1.7); 

on receipt of one of the called-party's-line-condition 
signals (tee Section 1.8); 

on receipt of the blocking signal after sending an initial 
address message and before a backward signal relating to 
that call has been received (see Section 5). 

If the conditions for the normal release of connections as described 
above are not fulfilled, release is provided as follows: 

in the release under abnormal conditions (see Section f>.4l; 
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on receipt 


of a call-failure signal (see Section 6.3); 


on failure to receive a clear-forward signal after sending a 
clear-back signal (see Section 6.4); 


- on failure to receive an answer signal (see Section 6.4); 

- on receipt of a reset-circuit signal (see Section 1.15). 

Address and routing information are released from memory in each of 
the exchanges of a connection as described in the following subsections. 


6.1.1 Outgoing international exchange 

Address and routing information stored at the outgoing international 
exchanges can be erased on receipt of one of the following backward signals: 



a) 

one < 


b) 

the « 


c) 

one i 


d) 

one 


e) 

the 

or 

when the 

connect 

to 

be made. 


6.1 

.2 Incoming i 


Address and routing information stored at the incoming international 
exchange can be erased on receipt of one of the backward signals indicated 
in Section 6.1.1 (or equivalent) from a national signalling system, or when 
one of the following signals has been originated and sent to the outgoing 
international exchange: 


s) 

one 

of the address-complete signals 

b) 

the 

address-incomplete signal, 

c) 

one 

of the congestion signals, 

d) 

the 

call-failure signal, 

e) 

the 

reaet-circuit signal. 

or on receipt 

of a 

clear-forward signal. 


6.1.3 International transit exchange 

Address and routing information stored at an international transit 
exchange can be erased on receipt of one of the backward signals indicated 
in Section 6,1,1, on receipt of s clear-forward signal, or when one of the 
congestion signals ia originated in that exchange. 
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6.2 Abnormal release conditions - Clear-forward, release-guard 

sequences 

6.2.1 Inability to release in response to a clear-forward signal 

If an exchange is unable to return the circuit to the idle 
condition in response to a clear-forward signal, it should remove the 
circuit from service and send the blocking signal. Upon receipt of the 
blocking-acknowledgement signal, the release-guard signal is sent in 
acknowledgement of the original clear-forward signal. 

6.2.2 Inability to release in response to a backward signal 

If an exchange is unable to release a circuit in response to an 
address-incomplete, congestion, called-party's-line-condition or call-failure 
signal, it should remove the circuit from service by sending the blocking 
signal. Upon receipt of the blocking-acknowledgement signal, the clear-forwaid 
signal should be sent in reply to the original backward signal. 

6.2.3 Failure to receive a release-guard signal in response to a 
clear-forward signal 

If a release-guard signal is not received in response to a 
clear-forward signal before 4-15 seconds, the clear-forward signal will be 
repeated. 


If, after sending a clear-forward signal, a release-guard signal is 
not received within a period of one minute after the first clear-forward 
signal, the maintenance personnel shall be alerted. The repetition of the 
clear-forward signal is ceased, the circuit is taken out of service, and the 
blocking signal is sent. 

6.3 Call-failure signal 

The call-failure signal is sent as the result of time-out 
situations, described in Section 6.4 and whenever a call attempt fails and 
other specific signals do not apply, viz: 

the address-incomplete signal, 

the congestion signals, or 

the called-party's-line-condition signals. 

Reception of the call-failure signal at any Signalling System No. 7 
exchange will cause the clear-forward signal to be sent and if the signalling 
system permits to do so the appropriste signal to be sent to the preceding 
exchange or the appropriate tone or announcement to be sent to the national 
network. 


6.4 Abnormal release condition - Other sequences 

If the conditions for normal release as covered in Section 6.1 are not 
fulfilled, release will take place under the following conditions. 
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6.4.1 Outgoing international exchange 

An outgoing international exchange shalt: 

a) release all equipment and clear forward the connection on 
failure to meet the conditions for normal release of address 
and routing information as covered in Section 6.1.1 before 
20-30 seconds after sending the latest address message, 

b) release all equipment and clear forward the connection on 
failure to receive an answer signal within the interval 
specified in C5D, 

c) release all equipment and clear forward the connection on 
failure to receive a clear-forward signal from the national 
network after having received a clear-back signal within the 
interval specified in C5D. 

6.4.2 Incoming international exchange 

An incoming international exchange shall: 

a) release all equipment, clear forward the connection into the 
national network and send back a call-failure signal in the 
following cases: 

on failure to receive a continuity or continuity-failure 
signal if applicable (see Recommendation Q.723 
Section 3.3.1 C7U) before 10-15 seconds after receipt 
of the initial address message, or 

on failure to receive one of the blackward signals 
indicated in Section 6.1.1 (or equivalent) from a 
national network (where expected) before 
20-30 seconds after receipt of the latest 
address message, unless the timing for sending 
thp address-incomplete signal (see Section 1.7) 
is provided, or 

on receipt of an address-incomplete signal after an 
address-complete signal has been generated. 

b) send the call-failure signal on failure to receive a 
clear-forward signal for the incoming circuit before 
4-15 seconds after sending an address-incomplete, 
congestion, call-failure or a called-party's-1ine-condition 
signal indicating inability to complete the call. 

If a clear-forward signal is not received within a period of one 
minute after sending the call-failure signal, the repetition of the 
call-failure signal should be ceased, maintenance personnel should he 
alerted, the circuit should be removed from service, and the blocking 
signal sent. 

c) release all equipment and clear forward the connection into 
the national network on failure to receive a c1 ear-forward 
signal after sending a clear-hack signal within the interval 
specified in C53. 
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6.4.3 International transit exchange 

An international tranait exchange shall: 

a) release all equipment, clear forward the connection and send 
back the call-failure signal in the following cases: 

- on failure to receive a continuity or continuity-failure 
signal if applicable (see C7D) before 10-15 seconds 
after receipt of the initial address message, or 

on failure to meet the conditions for normal release as 
covered in Section 6.1.3 before 20-30 seconds 
after sending the latest address message, or 

b) send the call-failure signal on failure to receive a 
clear-forward signal for the incoming circuit before 

4-15 seconds after sending an address-incomplete, congestion, 
call-failure or a called-party's-line-condition signal 
indicating inability to complete the call. If a clear-forward 
signal is not received within a period of one minute after 
sending the call-failure signal, the repetition of the 
call-failure signal should be ceased, maintenance personnel 
should be alerted, the circuit should be removed from service, 
and the blocking signal sent. 

6.4.4 Failure in the blocking/unblocking sequence 

An international exchange will repeat the blocking or unblocking 
signal on failure to receive an acknowledgement signal in response to either 
the blocking or unblocking signals before 4-15 seconds. (See Section 5, for 
the blocking/unblocking sequence.) 

If an acknowledgement signal is not received within a period of one 
minute after sending the initial blocking or unblocking signal, maintenance 
personnel should be alerted, the repetition of the blocking or unblocking 
signal should be ceased and the circuit taken out of the service as 
appropriate. 

6.5 Receipt of unreasonable signalling information 

The message transfer part of the signalling system will avoid 
mis-sequencing of or double delivery of messages with a high reliability 
(Recomoendation Q. 706, Section 2 C8D). However, undetected errors at the 
signalling link level and exchange malfunctions may produce signalling 
information in messages that is either ambiguous or inappropriate. 

In order to resolve some possible ambiguities in the state of a 
circuit tAien unreasonable signals are received the following will apply: 

a) if a clear-forward signal is received relating to an idle 
circuit it will be acknowledged with a release-guard signal; 

b) if a release-guard signal is received relating to an idle 
circuit it will be discarded; 
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c) if a release-guard aignal is received relating to a busy 
circuit for which a clear-forward signal has not been sent, 
the circuit will be released and a clear-forward signal will 
be sent; 

d) if a blocking signal is received for a blocked circuit, a 
blocking-acknowledgement signal will be sent; 

e) if an unblocking signal is received for an unblocked circuit 
an unblocking-acknowledgement signal will be sent. 

Except in certain cases (see Section 2) any other unreasonable 
signalling information received will be discarded. If the discarding of the 
information prevents a call from being completed that call will eventually be 
released by the expiry of a time out 1). 

7 Continuity-check for four-wire speech circuits 

7.1 General 


This specification relates only to that part of a four-wire connection 
served by Signalling System No. 7. The part of the speech path to be checked 
may include a circuit with speech interpolation. Ab the presence of active echo 
suppressors in the circuit would interfere with the continuity-check, it is 
necessary to disable the suppressors during the check and to re-enable them, if 
required, after the check has been completed. 

The transceiver (check-tone transmitter and receiver) is connected 
to the £o and return paths of the outgoing circuit at the first and each 
succeeding exchange, excluding the last exchange, in that part of the 
connection served by Signalling System No. 7. The check-loop should be 
connected to the jjo and return paths of the incoming circuit at each 
exchange except the first in that part of the connection served by Signalling 
System No. 7. A continuity-check is considered successful when a tone is sent 
on the £o path and is received on the return path within acceptable 
transmission and timing limits. 

7.2 Transmission requirements 

7.2.1 Transmitting equipment 

The check-tone frequency will be 2000 * 20 Hz. For international 
application the sending level of the check-tone will be -12 * 1 dBmO. 

7.2.2 Check-loop 


The check-loop will have a loss of 0 dB, taking into account any 
difference between the relative levels of the 2 paths at the point of 
attachment. 


1) Possible further actions to be taken on receiving unreasonable 
signalling information are for further study. 


(38 V,) 




- 330 - 

AP VII-No. 18-E 


7.2.3 Receiving equipment 

The check-tone receiver will have the following characteristics: 

a) Operating requirements 
Check-tone frequency: 2000 * 30 Hz 

Check-tone level range for international application: 

The absolute power level N of the check-tone shall be within 
the limits (—18 ♦ n) < N < (-6 * n) dBm 

This time belongs to the text on the previous page where n is the 
relative power level at the receiver input 

Recognition time: 30 - 60 ms 

The frequency and level range tolerances allow for variations 
at the sending end and for variations in line transmission that are 
considered acceptable. 

b) Non-operating requirements 

Signal frequency: outside the frequency band 2000 * 200 Hz 
Signal level for international application: 

below or equal to -22 + n dBm. 

The limit is 10 dB below the nominal absolute level of the 
check-tone at the input of the receiver. If the level falls below 
this point, transmission is considered unacceptable. 

Signal duration: shorter than 30 ms 

The level range of (-18 ♦ n) < N < (-6 ♦ n) dBm will serve as 
a GO/NO-GO check on the links in that part of the international 
connection served by Signalling System No. 7. 

c) Release requirements 

If the receiver is used to test for the removal of check-tone 
(aee Section 7.3): 

after recognition of tone, interruptions of up to 15 ms 
shall be ignored; this will prevent switching through the 
speech path prematurely; 

the indication of tone removal should not be delayed more 
than 40 ms, and 

the release level of the receiver should be lower than 
-27 ♦ n dBm for international application. 
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7.3 Continuity-check procedure 

Decision on whether continuity-check should be performed or not on s 
given circuit should be made by sn outgoing exchange according to the criteria 
described in Section 1.4. The outgoing exchange will indicate whether 
continuity-check is required or not by the continuity-check indicator in the 
initial address message C73. If it is required, the outgoing exchange will 
connect a transceiver to the speech circuit when it sends an initial address 
message. If continuity-check is not required neither on the incoming circuit 
nor on the outgoing circuit, the outgoing exchange can switch-through the 
speech path imediately after having sent the initial address message. 

A description of the procedure using the specification and description 
language is given in the state transition diagrams in Figures 10-4 (Q.724) 
and 10-5 (Q.724). The Signalling System No. 7 exchange will send forward the 
continuity signal after completion of all the following actions: 

the continuity-check performed on the outgoing circuit is 
completed, 

the speech path across the exchange has been checked and 
found correct (see Section 1.4), and 

if the continuity-check indicator in the received initial 
address message indicates that continuity-check was performed 
on previous circuit(s) receipt of a continuity signal from the 
preceding exchange. 

The speech path may be switched through at an international transit cr 
incoming exchange and the transceiver disconnected after the continuity-check 
of the circuit has been successfully completed. However, the switching through 
of the speech path should be delayed until the residual check-tone has 
propagated through the return path of the apeech circuit. 

This determination may be made by timing, or by using the check-tone 
receiver to test for the removal of the check-tone or other appropriate means. 

On receipt of the continuity signal in the following international 
exchange, the continuity-check loop will be removed if inserted. Also, any 
digits of the national number which were withheld may be released (see 
Sec tion 1.2), 


At the Signalling System No. 7 exchange, on failure of the outgoing 
circuit to satisfy the continuity-check: 

the continuity-check transceiver will be removed and an 
automatic repeat attempt will be made on another circuit, 

a continuity-failure signal will be sent to the following 
exchange. 

A repeat of the cont ir.ui ty-check of the speech path will be made 
on the failed outgoing circuit within 1-10 seconds of detection of the 
continuity-check failure. 

The second continuity-check will be initiated by the Signalling 
System No. 7 exchange detecting the failure using the continuity-cherk-request 
signal. 
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If the repeated check passes on this call, the speech circuit will be 
returned to idle with a clear-forward/release-guard sequence. If the second 
check fails, the maintenance staff will be alerted that a failure has occurred 
and the check will be repeated at intervals of 1-3 minutes. The repeated 
continuity-check will only be finished when continuity is detected. 

According to transmission maintenance requirements, Signalling 
System No. 7 should provide for: 

a) a print-out each time a second continuity-check is started. 

In such cases, the circuit involved should be identified; 

b) a print-out each time a continuity-check results is a 
warning being given to maintenance personnel. 

Since a continuity-check failure can be caused by a faulty 
transceiver, precautions should be taken to ensure a low probability of 
selecting a faulty one for both the initial continuity-check and the second 
check, e.g. by ensuring the selection of a different transceiver for each 
of the checks. 

7.4 Continuity-check timing 

7.4.1 Time-out period 

The continuity-check is considered to have failed if the receiver has 
not responded within a period determined by the Administration concerned. This 
period should not exceed two seconds. 

The time-out period of the continuity-check should always exceed the 
continuity recognition time, TcR, given by: 

TCR " 2Tp ♦ TIAM ♦ TTC ♦ TL ♦ TR - TT (7-1) 

where 

Tp * one-way propagation time of the speech circuit and the 
signalling link (v e these times are the same) 

TTC ■ speech interpolation clip time for 2 speech 

interpolation systems in series (for connections 
not using speech interpolation Ttc * 0) 

Tr “ receiver response time 

Tl ■ loop connecting time (maximum) 

Tt ■ transceiver connecting time (minimum) 

TIAM 1 emission time of the longest initial address 
message 
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If retransmission of an initial address message is to be included in 
TCR, the following formula may be used: 

TCR ■ 4Tp ♦ 2TIAM ♦ TFISU * 2TX ♦ Tl ♦ Tr - TT 


where: 

TFISU • emission time of a fill-in signal unit (length of 
a fill-in signal unit) 

Tx “ time between receiving an initial address message and 
emitting a signal unit containing an acknowledgement 
for that initial address message, 

or 

time between receiving a signal unit asking for retransmission 
and emitting the initial address message to be retransmitted. 

7.4.2 Switching of continuity-check equipment 

The connection and disconnection of the equipment used for the 
continuity-check and also the disabling and subsequent enabling of echo 
suppressors should be related to the following stages of progress in the 
establishment of the connection: 

a) preparation at Signalling System No. 7 exchange applying 
the transceiver; 

action should be initiated when the initial address message 
is available for transmission in the message transfer part; 

b) preparation at Signalling System No. 7 exchange connecting 
the check-loop; 

action should be initiated at the moment of recognition of 
the initial address message received; 

c) disconnection at Signalling System No. 7 exchange connecting 
the check-loop; 

action follows the receipt of the continuity signal, the 
continuity-failure signal or the clear-forward signal, or 
the emission of signals indicating that the call cannot 
be established, e.g. circuit-group-congestion signal; 

d) disconnection at Signalling System No. 7 exchange applying 
the transceiver; 

action should be initiated on the successful completion or 
the failure of the continuity-check. 

Exceptionally, if disconnection has not previously occurred, 
action should be initiated at the moment of recognition of 
the address-complete signals, the answer signals, signals 
indicating that the call cannot be established, or on the 
emission of a clear-forward signal. 
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It is reconmended that the mean time, both for the connection and for 
the disconnection, is less than 100 ms. A mean time of 200 ms should not be 
exceeded. 


7.5 Continuity-check test calls 

7.3.1 The following procedure may be used in the cases when continuity-check 
is performed by test calls. This procedure is used to test a single 
interexchange circuit, which must be idle when the procedure is initiated. 

7.5.2 When the outgoing Signalling System No. 7 exchange intends to initiate 
the procedure, it sends to the following exchange a continuity-check-request 
message and it connects the transceiver to the outgoing speech circuit. On 
receipt of the continuity-check-request message, the following exchange 
connects the loop to the involved circuit. On detection of the backward tone 
within the time-out specified in Section 7.4.1, the outgoing exchange will 
disconnect the transceiver and the circuit will be returned to idle with a 
clear-forward/release-guard sequence. 

7.5.3 In the case that no backward tone is detected within the specified 
time-out, the same actions apply as in the case of continuity-check failure 
during normal call set-up, see Section 7.3 (the clause referring to the repeat 
attempt is not relevant in this case). 

7.5.4 If an exchange will receive an initial address message relating to a 
circuit for which it has sent a continuity-check-request message (i.e. in 
case of collision on a both-way operated circuit), it will abort the 
continuity-check test call, disconnect the transceiver and complete the 
incoming call. 

An exchange receiving a continuity-check-request message after having 
sent an initial address message, will ignore it and continue the call set-up 
procedure. 

8 Continuity-check for two-wire apeech circuits 

In general the same procedure as described in Section 7 is used for 
the continuity-check of two-wire speech circuits except the check-loop which 
has to be replaced by a transponder and the fact that in the backward direction 
the frequency 1780 * 20 Hz is used. A more detailed specification of this 
particular case needs further study. 

9 Interruption control on Flit-circuits 

9.1 General 


Interruption of the pilot in frequency division multiplex systems 
corresponds to loss of continuity of speech circuits or a considerable 
reduction of level. Therefore a switching equipment monitoring this indication 
(see Section 1.4) should inhibit local seizure of the concerned speech circuits 
in case of interruption. Moreover seizure by the remote exchange should be 
prevented, as long as the interruption persists, by sending blocking and 
unblocking signals as specified in Section 9.2 below. When interruption 
control is implemented possible use of the specifications contained in 
Recommendation Q. 416 C9D could be applied. 
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9.2 Blocking and unblocking of speech circuits 

Blocking signals are sent to the other end, with regard to the 
relevant speech circuits, whenever an interruption is detected, which lasts 
more than 4-15 seconds (provisional values). 

When an interruption indicated terminates, unblocking signals are sent 
to the other end after 4-15 seconds (provisional value), provided that blocking 
signals were previously sent on occurrence of the interruption. 

10 State transition diagrams 

10.1 General 


This Section contains the description of the signalling procedures 
described in this Recommendation in the form of state transition diagrams 
according to the CCITT Specification and Description language (SDL). 

In order to facilitate functional description, the telephone user part 
signalling procedure function is divided into functional blocks, as shown in 
Figure 10-1; state transition diagrams are provided for each functional 
block, as shown below: 


Signalling procedure control (SPC): Figure 10-2 
Call processing contral (CPC): Figure 10-3 

- Continuity-check outgoing (CC0): Figure 10-4 
Continuity-check incoming (CCI): Figure 10-5 

- Continuity-recheck outgoing (CR0): Figure 10-6 
Continuity-recheck incoming (CRI): Figure 10-7 
Other functional blocks (for further study). 

The detailed functional breakdown shown in the following diagrams is 
intended to illustrate a reference model and to assist interpretation of the 
text in the earlier sections. The state transition diagrams are intended to 
show precisely the behaviour of the signalling system as viewed from a remote 
location. It must be emphasized that the functional partioning shown in the 
following diagrams is used only to facilitate understanding of the system 
behaviour and is not intended to specify the functional partioning to be 
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d) For inter-exchange signals or signal messages, external input 
and output symbols are used as shown below to indicate the 
direction of each signal on message. 


TD 

a 

tz> 

CtlTWI JJO 


Input ^roir. a precedi nr exchange 


Output to a preceding excha: (•• 
Input from a succeedi t.p exchar. 


Output to a succeeding exchange. 


Note - The functions covered by the present Figures 10-1 to 10-7 are 
limited in the following points: 

they refer only to call processing functions in international 
transit exchanges; 

they do not include the blocking and unblocking procedures, 
the handling of the forward-transfer signal and that of the 
reset-circuit signal; 

they do not necessarily cover all the abnormal situations. 

However, they include operations on receipt of unreasonable signalling 
information as specified in Section 6.5, except the case of the blocking and 
unblocking signals as mentioned above. 

The diagrams for functions not presently covered are for further 

study. 
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TABLE 10-1 (Q.7dl ) 

Abbreviations used in Figures 10-1 to 10-7 (Q.7PM 


General 

OGC - Outgoing trunk circuit 
ICC - Incoming trunk circuit 
NOK - Not OK 
CC - Continuity-check 

Function block names (see Figure 10-1 (Q.72M ) 

SPC - Signalling procedure control 

CPC - Call processing control 

CCO - Continuity-check outgoing 

CCI - Continuity-check incoming 

CRO - Continuity-recheck outgoing 

CRI - Continuity-recheck incoming 

L3 - Level 3 (Signalling network functions) 

Lii - Level U (Telephone user part) 

Messages and signals 

ACM - Address complete message 

ADI - Address incomplete signal 

ANC - Answer signal, charge 

ANN - Answer signal, no charge 

CBK - Clear-back signal 

CCF - Continuity-failure signal 

CCK - Continuity-check indicator : 

0 : CC not required 
1 : CC required on this circuit 

d : C r on previous circuit 

C CP - Cont i nui ty-cbeck - request signal 

CFL - Cal 1- fai 1ure signal 

CGI - Ci rcu i t-group-ror.ge ■ t i on signal 

CI,F - C1 ear-forward signal 

CO! - Continuity signal 
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I AM - Initial address itt-ssaf'- 

LOS - Line-out-of-service signal 

NNC - National-network-congest ion signal 

RAN - Reanswer signal 

RLG - Release-guard signal 

SAM - Subsequent address message 

SEC - Svitching-equipment-congest ior: signal 

SSB - Subscriber-busy signal (electrica. 

SST - Send-special-information-tone signal 
UNN - Unallocated-number signal. 

Timers 

T1 - Timer "waiting for continuity cr continuity-failure signal" 

(10-15 seconds, see 6 .L. 3 .a 1 

T 2 - Timer "waiting for aadress-comjlete signal" 

(20-30 seconds, see ? .L.3.a ; 

T3 - Timer "waiting for clear-forward signal after sending unsuccessful 
message" (lt-lS seconds, see t;. L . 3 . b) 

Tu - Timer "waiting for ciear-forward signal after sending call-failur- 
signal" (U—15 seconds, see € . 1 *. 3. b 

T5 ■ Timer "stop sending call-failure messages on time out" 

(l minute, see 6.4. 3 . ‘ ' 

T 6 ~ Timer "waiting for release-guard signal" (L- 1 S seconds, see (.?.3 1 

T7 - Timer "stop sending clear-forward signal on time out" 

(l minute, see 6 . 2 . 3 / 

T 8 - Timer "waiting for backward check-tone" (should not exceed 2 second 
see 7 • 4 . 1 ) 

T9 - Timer "delay to start first-time continuity-recheck" 

( 1-10 seconds, see 7 . 3 ) 

T10 - Timer "delay for multiple retests of continuity" (1-3 minutes, see 
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Rect 


ndation Q.725 


SIGNALLING PERFORMANCE IN THE TELEPHONE APPLICATION 


1 Introduction 

This Recommendation gives the requirements of the telephone 
application of Signalling System No. 7. 

In Recommendation Q.706 C1D, the message transfer part performance is 
described. The message transfer part is the basis of the telephone application 
of Signalling System No. 7 and provision of a signalling network to serve the 
telephone service must take account of the performance of the message transfer 
part and the requirements of the telephone application. For example, taking 
account of the message transfer times detailed in C1D and the reauirements for 
message transfer times between two telephone exchanges, a figure may be derived 
for the total permissible number of signalling links in signalling relations in 
tandem for a particular call. 

2 Unsuccessful calls due to signalling malfunction 

The proportion of calls that are unsuccessful due to signalling 
malfunction should be less than 1 in 105. 

By means of error detection (see Recommendation Q.703 C2D) as well as 
transmission fault indication (see Recommendation G. 732 C3D and G. 733 C4D), 
it is ensured that overall, not more than one error in 108 of all signal 
units transmitted is accepted and will cause false operation. 

Unsuccessful calls may be caused by undetected errors, loss of 
messages or messages delivered out of sequence (during emergency situations 
within the signalling network) and may result in: 

incomplete call set-up, 

misrouted calls (e.g. connection of wrong numbers), 

- calls routed correctly but mishandled (e.g. false clearing). 

3 Unavailability of a signalling route aet 

The overall unavailability of a signalling route set causing the 
unavailabi 1ity of a signalling relation should not exceed a total of 10 minutes 

per year. 


Note - The availability of a signalling route set within a 
signalling network may be enhanced by replication of signalling links, 
signalling paths and signalling routes. 

4 Labelling potential 

The label of the Telephone User Fart of Signalling System No. 7 
provides the potential to identify 16,385 signalling points and up in 
4,096 speech circuits for each signalling relation. 
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S Cross-Office transfer tiae 

5.1 Functional reference points and transfer time conpsnents 


Signalling Signalling Signalling User Signalling Signalling Signalling 

data link link message functions message link data link 

functions functions handling handling functions functions 

functions functions 



Figure 5 _ 1 


( IQ-7251 ) - Functional 


diagram of the cross-office transfer time 


T cu = Cross-office transfer time 

Thu * Telephone user part handling time 


Tmr * Message transfer part 
receiving tire 

T ms * Message transfer part 
sending time 


The definitions of these 
times are given in 
Recommendation Q.725 / 1 7 


5.2 Definitions 


a) Cross-office transfer time Tcu 

Tcu is the period which starts when the last bit of the signal 
unit leaves the incoming signalling data link and ends when the 
last bit of the signal unit enters the outgoing signalling data 
link for the first time. It also includes the queueing delay in 
the absence of disturbances but not the additional queueing delay 
caused by retransmission. 

b) User handling time Thu 

Thu is the period which starts when the last bit of the message 
has entered the Telephone User Part and ends when the last hit 
of the derived message has left the Telephone User Part. 


(3854) 
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5.3 Queueing delay 

The formulae for the queueing delays are described in 
Rec emendation Q.706, Section 4.2 C53. 

The telephone traffic model assumed is given in Table 5.1 (Q.725), 
from which the proportion of signal messages may be obtained as shown in 
Table 5.2 (Q.725). Using Table 5.2 (Q.725), examples of queueing delays are 
calculated aa ahow in Figures 5.2, 5.3, 5.4 and 5.5 (Q.725), where one call 
attempt per second per 64 kbit/s signal'ing data link may yield 0.00577 Erlang 
of the traffic loading of each channel. 

Table 5.1 Q.725 - Traffic model 


Sending procedure 

“En bloc" 

Overlap 

Type of call 

AW SB CC AB 

AW SB CC AB 

Per cent calls 

30 10 5 5 

QQaBEI 

Messages 
per call 

12-dlgit 1AM 
6-dlgit IAM 
3-dlglt SAM 
I-dlglt SAM 

Length(bits! 

17b 

152 

128 

112 

H ■ 

M 

'1 

Address 

complete 

112 


110 0 

Others 

104 


mnn 


Mote - AW * answered, SB • subscriber busy and not answered, 

CC " circuit congestion, AB • abortive. The assumptions used In this 
model are chosen for Illustrative purposes, and should not be considered 
to be typical. 

Table 5.2 Q.725 - Proportion of messages 


Length(blts) 

176 

152 

128 

112 

104 

Total 

Messages per call 

In both directions 

0.45 

0.5 

0.45 

2.0 

2.9 

6.3 

Percent 

7.1 

7.9 

7.1 

31.7 

46.0 

100 

Mean message 
length (T ) 

• 

117.2 bits 

k 

1 

1.032 

k 

? 

1.107 


(3854) 
































Mean total queueing deloy (Qf) 
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ms 



L_i_i-1_i-1 » i i-i _1_i_ j _i- 

0 50 100 Call's 

Equivalent call rate 


Fig. 5-2 (Q.72S) Mean total queueing delay of each channel of tT.if'ic 
— Basic error correction meihr.1 — 


(3854) 


Mean total queueing delay in 

multiples of T m I Of/'I’m I 










Mean tofof queueing delay 
multip'n'i of Tm ( Ol/Tm ) 











Standard deviation (O') 


Figure 


ms 



Erlangs 

Troffic loading of MSU (o) ccitt**4i9oo 


5-5 (0.725) - e tandard deviation of queueing delay of each charnel 
of traffic. 

Preventive cyclic retransmission error correction method 


(3854) 
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5.4 Estimates for message transfer time 


tabu 1 E~ : .7;sl 


Exchange 

call attempt 
folding 

T In is |) 

CO 

Mean 

*51 

Vornil 

50 

I0J 

♦ ISZ 

too 

2UJ 

♦ 301 

2 5’J 

Suo 


I) Provisional values 


Thege figures *re related to a signalling bit rate of 64 kbit/s. 
5.5 Effect of retransmission 


As a consequence of correction by retransmission, not more than one in 
104 signals should be delayed more than 300 ms as a long-term average. This 
requirement refers to each signalling link. 

This requirement is laid down in order to ensure satisfactory answer 

delays. 


■eferencea 


1.13 CCITT Recommendation, Signalling System Performance, Yellow Book, 
Vol. VI.7, Rec. Q.706. 

1.23 CCITT Recommendation, Signalling link. Yellow Book, Vol. V'1.7, 

Rec. Q,703. 

1.33 CCITT Recommendation, Characteristics of primary PCM multiplex 

equipment operating at 2048 kbit/s. Yellow Book, Vol. Ill, 

Rec. C.732. 

T.43 CCITT Reconxnendat ion, Characteristics of primary PCM multiplex 

equipment operating at 1544 kbit/s. Yellow Book, Vol. Ill, 

Rec. C.733. 

1.53 CCITT Recounnendat ion, Signalling systems performance, Yellow Book, 

Vol. VI.7, Rec. Q.706, Section 2.2. 

(3854) 
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CIOSSAKT OF TERMS SPECIFIC TO SIGNALLING STSTEM No. 7 


Term Definition 


Active A signalling link which has successfully completed the 

signalling link initial alignment procedures and carries (or is ready 

to carry) signalling traffic 

Adjacent Two signalling points that are directly interconnected by (a) 

signalling signalling link(s) 

points 

Allignroent A procedure by which the error rate of a signalling link is 

error rate measured during the initial alignment 

monitoring 

Alternative The routing of a given signalling traffic flow in case of 

routing (of failures affecting the signalling links, or routes, 

signalling) involved in the normal routing of that signalling traffic 

flow 

As sociated mode The mode where messages for a signalling relation 

(of signalling) involving two adjacent signalling points are conveyed 

over a directly interconnecting signalling link 

Backward A bit in a signal unit which is used to request a 

indicator bit retransmission when a signal unit is received out of 

sequence 

Backward A field in a signal unit which contains the forward 

sequence number sequence number of a correctly received signal unit 

being acknowledged 

Basic (e rror A non-compelled, positive/negative acknowledgement, 

correction) retransmission error control system 

method 

Changeback The procedure of transferring signalling traffic from 

one or more alternative signalling links to a signalling 
link which has become available 

Changeback code A field in the signalling network management messages 

used in the changeback procedure; it is used to descriminate 
messages relating to different changeback procedures performed 
at the same time towards the same signalling link 

Changeover The procedure of transferring signalling traffic from 

one signalling link to one or more different signalling links, 
when the link in use fails or is required to be cleared of 
traffic. 

Check bit A bit associated with s character or block for the 

purpose of checking the absence or error within the 
character or block 

( 3854 1 



Check loop 


Common channel 
signalling 


Continuity check 


Continuity check 
transponder 


Controlled 

rerouting 


Cross-office 

check 

Data user part 

Destination 
point code 

Dual seizure 


Emergency 
changeove r 


Error burst 


Fill-in 
signal units 


- 359 - 

AP VII-No. 18-E 


A device which is attached to interconnect the GO and 
RETURN paths of a circuit at the incoming end of a circuit 
to permit the outgoing end to make a continuity check on 
a loop basis. 

A signalling method in which a single channel 
conveys by the means of labelled messages, 
signalling information relating to a multiplicity of 
circuits and other information such as that used for network 
management. 

A check made to a circuit or circuits in 
a connection to verify that an acceptable path 
(for transmission of data, speech, etc) exists. 

A device which is used to interconnect 
the GO and RETURN paths of a circuit at 
the incoming end which on detection of a check 
tone transmits another check tone to permit a 
continuity checking of a 2-wire octet, 

A procedure of transferring in a controlled 
way, signalling traffic from an alternative 
signalling route to the normal signalling route, 
when this has become available. 

A check made across the exchange to 
verify that a speech path exists. 

The User Part specified for data services. 

A part of the label in a signalling message 
which uniquely identifies, in a signalling network, 
the C6ignalling3 destination point of the message. 

The condition which occurs when in bothwav 

operation two exchanges attempt to seize the same circuit 

at approximately the same time. 

A modified changeover procedure to be used 

whenever the normal one cannot be accomplished, 

i.e. in case of some failures in the signalling terminal 

equipment or in case of inaccessibility between the two 

involved signalling points. 

A group of bits in which two successive 

erroneous bits are always separated by less than a given 
number (X) of correct bits. The number X should be 
specified when describing an error burst. 

Note - The last erroneous bit in a burst and 

the first erroneous bit in the following burst are 

accordingly separated by X correct bits or more. 

A signal unit containing only error control 
and delimitation information, which is 
transmitted when there are no message signal unit¬ 
or link status signal units to he transmitted. 


( 385A ) 




Flag 


Forced rerouting 


Forward 
indicator bit 

Forward 

aequence number 

Inactive 
aignalling link 

Integrated 
digital network 


Integrated 
aervices digital 
network 


Interruption 

control 


Label 


Length 

indicator 


Link atatua 
signal unit 


Load sharing 
(general) 


Long term 
bit error rate 

Medium term 
bit error rate 


The unique pattern on the aignalling data link 
used to delimit a signal unit. 

A procedure of transferring signalling 
traffic from one aignalling route to another, when the 
signalling route in use fails or is required to be 
cleared of traffic. 

A bit in a signal unit which indicates the start 
of a retransmission cycle. 

A field in a signal unit which identifies the 
last message signal unit transmitted. 

A signalling link which has been deactivated 
and cannot therefore carry signalling 
traffic. 

A network in which connections established by 
digital switching are used for the 
transmission of digital signals. 

An integrated digital network in which the 
same digital awitches and digital 
paths are used to establish connections for 
different aervices, for example, telephony, data. 

A system which monitors a pilot for 

interruptions on FDM systems and which 

transmits an indication to the twitching equipment. 

Information within a aignalling message used to 
identify typically the particular circuit, call or 
management transaction to which the message is related. 

A six bit field which differentiates between 

message signal units, link status signal 

units and fill-in signal units and in the case that its 

binary value is leas than 63 indicates the length of a 

signal unit. 

A signal unit which contains status information 
about the signalling link in which it is 
transmitted. 

A process by which signalling traffic is 
distributed over two or more signalling or 

message routes, in view of traffic equalisation or security. 

Bit error rate measured over a sufficiently 
long time period, e.g. one month. 

Bit error rate that can be encountered for 

relatively short time periods, e.g. some 

minutes, due to temporary malfunctions of transmission 

equipment. 


(3854) 





Message 
signal unit 


Message 

Transfer Part 


National 

indicator 

Non-associated 

modi* 

(of signalling) 


No. 7 exchange 

No. 7 exchange 
- first 


No. 7 exchange 
- last 


Normal routing 
(of signalling) 

Or igina ting 
point code 

Pilot 


Preventive 
Cyclie 

Retransmission 
(error control) 
method. 

Processor 

outage 
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A signal unit containing a service information 

octet and a signalling information field 

which is retransmitted by the signalling link control if 

it is received in error. 

The functional part of a common channel signalling 
system which transfers signalling messages 
as required by all the users, and which performs the 
necessary subsidiary functions, for example error 
control and signalling security. 

Information within a signalling message which 
permits typically a distinction to be made 
between national and international messages. 

The isode where messages for a signalling 
relation involving two Cnon adjacent^ signalling 
points are conveyed, between those 

signalling points, over two or more signalling links 
in tandem passing through one or more signalling 
transfer points. 

An exchange utilizing Signalling System No. 7. 

The exchange closest to the calling party 

in each No. 7 section of a connection where, 

unless it is the calling party's exchange, interworking 

with other signalling systems takes place. 

The exchange closest to the called party 
in each No. 7 connection where, unless it is 
the called party's exchange, interworking with other 
signalling systems takes place. 

The routing of a given signalling traffic 
flow in normal conditions (i.e. in 
the absence of failures). 

A part of the label in a signalling message 
which uniquely identifies, in a signalling 

network, the Csignalling3 originating point of the message. 

Sinusoidal signal transmitted over analogue FDM 
links for regulation and supervision purposes. 

A non-compel1ed, positive acknowledgement, 
cyclic retransmission forward error correction 
system. 


A situation in which a signalling link becomes 
unavailable, due to factors at a functional level 
higher than level 2. This may be because cf, for example, 
a central processor failure. It may also be due to a 
manually initiated blocking of an individual signalling 
link. 


H8SO 
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Quasi-associated 
mode 

(of signalling) 


Random 

errors 


Retransmission 

buffer 


Retrieval 


Routing label 


Service 

indicator 

Service 
information 
(octet) 

Signal Units 

Signal Unit 
alignment 


Signal Unit 
error rate 
monitoring 

(Signalling) 

Destination 

point 

Signalling 

information 

(field) 

Signalling 
1 ink 


A non-aasociated mode Cof signalling! 
in which the Csignalling! message route is 
determined basically, for each 

signalling message, by information contained in this 
message Cnamely in its routing label! and is fixed in 
normal operation. 

Errors distributed over the digital signal so 
that they can be considered statistically 
independent from each other. 

Storage in the signalling link control 
for signal units transmitted but not yet 
positively acknowledged. 

The process of transferring all those messages in the 
retransmission buffer of a signalling link (A), which have 
not yet been positively acknowledged, to the transmission 
buffer of an alternative signalling path (B). 

The part of the message label that is used for 
message routing in the signalling network. It includes the 
destination point code, the originating point code end the 
signalling link selection field. 

Information within a signalling message identifying 
the user to which the message belongs. 

Eight bits, contained in a message signal unit, 
comprising the service indicator and the 
sub service field. 

A group of bits forming a separately transferable 
entity used to convey information on a signalling link. 

Signal unit alignment exists when flagB are 
received at intervals which correspond to 
integral numbers of octets and which fall within certain 
upper and lower limits. 

A procedure by which the error rate of an active 
signalling link is measured on the basis of 
a count of correctly checking and erroneous 
signal units. 

A signalling point to which a message is destined. 


The bits of a message signal unit which carry 
information particular to a certain user 
transaction and always contain a label. 

A transmission means which consists of a 
signalling data link and its transfer control 
functions, used for reliable transfer of a signalling 

message. 


(3854) 





Signalling 
link blocking 


Signalling 
link code 


Signall ing 
link error 
aonitoring 

Signal 1ing 
link failure 


Signalling 
link group 

Signalling link 

nanagement 

functions 


Signalling link 
restoration 


Signalling link 
selection field 


Signalling 
link set 

Signalling link 
unblocking 


Signalling 

Message 


■n 
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An event causing the unavailability of a 
signalling link, typically consisting in 

a "processor outage" condition at one end of that signalling 

link. 

A field of the label in the signalling network 
Management messages, which indicates the 

particular signalling link to which the message refers among 
those interconnecting the two involved signalling points. 

This comprises two functions: Initial alignment 
error rate monitoring and signal unit error 
rate monitoring. 

An event causing the unavailability of a signalling 
link, typically consisting in a failure in 

signalling terminal equipment or in the signalling data link. 

A set of signalling links directly connecting two 
signalling points and having the same physical 
characteristics (bit rate, propagation delay, etc.). 

Functions that control and take actions, 
when required, to preserve integrity of 
locally connected signalling links, e.g. bv 
reconfiguration of the signalling link sets. 

An event consisting in the completion of the 
initial alignment procedure on a signalling link 
following the removal of the previous causes of failure; 
if no other causes of unavailability exist (i.e. a 
signalling link blocked condition) then the signalling 
link becomes available. 

A field of the routing label which is typically 
used by the message routing function to 
perform load sharing among different signalling links' 
link sets. 

A set of signalling link(s) directlv connecting 
two signalling points. 

An event consisting in the removal of the 
previous causes of signalling link Mocking; 
if no other causes of unavailability exist (i.e. a 
signalling link failed con-* rn), then the signalling 
link becomes available. 

An assembly of signs' rig infi. .at ion pertaining 
to s call, management transaction, etc. that is 
transferred as an entity. 
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(Signalling) 

message 

discrimination 


(Signalling) 

Message 

distribution 


Signalling 

message 

handling functions 

(Signalling) 
Message route 


(Signalling) 
Message routing 


Signal 1ing 
network 


Signalling 

network 

functions 


Signalling network 

management 

functions 

(Signalling) 

Originating 

point 

Signalling point 


Signa11ing 
point code 
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The process which decides, for each incoming 
message, whether the signalling point is 
destination point or if it should act as 

signalling transfer point for that message and accordingly, 
whether the message should be handled to (signalling) 
message distribution or to (signalling) message routing 
functions. 

The process of determining, upon receipt of a 
signalling message at its destination point, 
to which User Part the signalling message 
is to be delivered. 

Functions that, at the actual transfer of a 
message, direct the message to the proper 
signalling link or User Part. 

The signalling link or consecutive links 
connected in tandem that are used to 

convey a signalling message from an originating point to 
its destination point. 

The process for selecting, for each signalling 
message to be sent, the signalling link 
to be used. 

A network used for signalling and consisting of 
signalling points and connecting signalling 
links. 

The functions which are performed by the Message 
Transfer Part at Level 3 and are common to, 
and independent of, the operation of 

individual signalling links. They include the signalling 
message handling functions and the signalling network 
management functions. 

Functions that, on the basis of predetermined 

data and information about the status of the 

signalling network, control the current message 

routing and configuration of signalling network facilities. 

A signalling point in which a message is generated. 


A node in a signalling network which either 

originates and receives signal messages, or transfers signal 

messages from one signalling link to another, or both. 

A binary code uniquely identifying a signalling 
point in a signalling network. This code is 
used, according to its position in the label, either as 
destination point code or as originating point code. 
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Signalling 

relation 


Signalling 

route 


Signalling route 

management 

functions 

Signalling 
route-set test 
procedure 

(Signalling) 
Traffic 
flow control 


Signalling traff 

management 

functions 


Signalling 
transfer point 

Status field 

Telephone 
user part 

Transfer- 
allowed 
(procedure) 
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A relation between two signalling points involving 
the possibility of information interchange between 
correcponding User Part functions. 

A predetermined path described by a succession 
of signalling points that may be traversed by 
signalling messages directed by a signalling point 
towards a specific destination point. 

Functions that transfer information about 
changes in the availability of signalling 
routes in the signalling network. 

A procedure, included in the signalling route 
management which is used to test the 
availability of a given signalling route, 
previously declared unavailable. 

Actions and procedures intended to limit 
signalling traffic at its source in the case 
when the signalling network is not 

capable of transferring all signalling traffic offered 
by the User Parts, because of network failures or overload 
situations. 

ic Functions that control and, when required, 

modify routing information used by the Message 
routing function and control the transfer of 
signalling traffic in a manner that avoids irregularities 
in message flow. 

A signalling point with the function of transferring 
signalling messages from one signalling 
link to another. 

The bits of a link status signal unit which 
indicate one of the major signalling link states. 

The User Part specified for telephone services. 


A procedure, included in the signalling route 
management, which is used to inform a signalling 
point that a signalling route has become 
svaitable. 


(3850 
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Transfer- 
prohibited 
(procedure) 

Transmission 

buffer 

User Part 


User (of the 
aignal1ing 
system) 


A procedure, included in the signalling route 
management, which is used to inform a 
signalling point of the unavailability of 
a signalling route. 

Storage in the signalling link control for 
signal units not yet transmitted. 

A functional part of the common channel signalling 
system which transfers signalling messages via the message 
transfer part. Different types of user parts exist 
(e.g. for telephone and data services), each of which 
is specified to a particular use of the signalling system. 

A functional entity, typically a 
telecommunication service, which uses a 
signalling network to transfer information. 


(3854) 
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ABBREVIATIONS 


English 

French 

Spanish 

ACM 

ACO 

MDC 

ADI 

ADI 

SDI 

AERM 

STEA 

MA 

ANC 

RAT 

RCT 

ANN 

RST 

RST 

BIB 

BIR 

BII 

BLA 

BLA 

ARB 

BLO 

BLO 

BLO 

BSM 

DE 

MPE 

BSN 

NSR 

NSI 

BSNR 


NSIR 

BSNT 


NSIT 

CBA 

RCA 

ARS 

CBD 

RCO 

ORS 

CBK 

RAC 

COL 

CCF 

CCN 

FCO 

CCI 

CCE 

PCL 

CCM 

SC 

MSC 

CCO 

O 

O 

01 

CCS 

CCR 

CCD 

PPC 

CCS 

cs 

sec 

CFL 

ECH 

SLI 

ccc 

EFC 

CHC 

CHG 

TAX 

MTA 

CHM 

PR 

MPA 

CIC 

CIC 

CIC 

CIP 

IDD 

riL 

CK 

CRT 

BCE 

CLF 

FIN 

FIN 

CLI 

ILL 

MIL 

CLU 

II'N 

MIN 
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SPECIFIC TO SIGNA SL ING SYSTEM No. 7 

Mean i ng 

Address complete message : Q.723, Table 3-1 

Address incomplete signal : Q.723, Table 3.1 

Alignment error rate monitor : Q.703; Fig. 11-1, 

Fig. 11-2, Fig. 11-3, Fig. 11-5, Fig. 11-11 

Answer signal, charge : Q.723, Table 3.1 

Answer signal, no charge : Q.723, Table 3.1 

Backward indicator tit : Q.703; Fig. 2-1, Fig. 11-7, 
Fig. 11-9 

Blocking-acknowledgement signal : Q.723, Table 3.1 

Blocking signal : Q.723, Table 3.1 

Backward set-up message : Q.723, Table 3.1 

Backward sequence number : Q.703; Fig. 2-1, Fig. 11-8, 
Fig. 11-10 

Backward sequence num;er received : Q.703; Fig. 11-1, 
Fig. 11-7, Fig. 11-8, Fig. 11-10 

Backward sequence number of next SU to be transmitter : 
Q.703; Fig. 11-1 , fig. 11-2, Fig. 11-3, Fig. 11-7, 

Fig. 11-8, Fig. 11-.--, Fig. 11-10; Q.70L, Fig. H-5, 

Fig. lL-8 

Changeback acknowledgement signal : Q.701; Table 13.1 
Changeback declaration signal : Q.7C0; Table 13.1 
Clear-back signal : Q.723, Table 3-1 
Continuity-failure signal Q.723, Table 3.1 
Continuity-chec*, incoming : Q.7.H, fig. 10-1 tc 10-7 
Circuit supervision messag. : Q.723, Table 3.1 
Continuity-check, outgoing : Q.7l'li, Fig. 10-1 to l' 1 -" 
Continuity-check request signal : Q.703, lutlf •. 1 
Common channel signalling : Q-7-1, 1.1 
Call-failure signal : Q.7. y. Tat].. 3.1 
Ci rcui t-group-ceng-r: on ,.7o •, Tut le .3.1 
Charging message q . 7 i *, Tat -.1 

Changeover a:, i r-har,,v : a;, o-,- .,v . Q. 7 •• ; Tulle 1 ■.. 

Circuit identifies urncr.:- : Q. " L , 1 . 1. . i 

Call ing-1 i ne-i der.t i ty-req .• t signal : Q.7.'?, lath '.1 

CliecK bits : Q.7w3; fig- . -1 

Cl ear-forward r.irnal C." 1 . •, Tat la 3 1 

Cnl 1 ing-1 in»-i-|i-r.t ity r.«- . a ••• Q . 7 .' * , Tat i > • . ! 

Cn 11 i nr - line-i>J. i t ; ty-umv.. In' : . - .a ' 

Tal l. i. ! 
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English French Spanish 


CNF 

CL I 

CIM 

CNS 

CLN 

CIN 

C0A 

PCA 

APR 

COO 

PCO 

OPR 

COT 

CCP 

CON 

CPC 

STA 

CTL 

CRI 

CRE 

RPL 

CR0 

CRS 

Rrs 

CSM 

SA 

MSL 

CSS 

CLR 

ACC 

DAE DR 

DAP-R 

DADR 

DAEDT 

DAT-E 

DADT 

DCE 

ETCD 

ETCD 

DEC 

CL0 

CED 

du; 

CL 

MEL 

DPC 

CPD 

CPD 

DUF 

SSUD 

PUD 

EAM 

EXR 

MAR 

ECA 

PUA 

AER 

ECM 

FU 

MED 

ECO 

PU0 

PER 

EUM 

EXT 

IAL 

F 

F 

BAN 

FAM 

AD 

MDA 

FCM 

CF 

MCF 

rw 

MF.F 

MDF 

r: p 

BIA 

BID 

. 

T h 

t rb 


- 368 - 

AP VII-No. 18-E 


Mear.i nr 


Connection-not-possiLIe signal : Q.701; Table 13-1 

Connection-not-successful singal : Q.7Ct; Table 12.1 

Changeover acknovl edgement signal : Q.7Ca; Table 1 ?.. 1 

Changeover order signal : Q.707; Table 13-1 

Continuity signal : $.123, Table 3.1 

Call processing control : Q.72L, Fig. 1C—1 tc 10-7 

Continuity-recheck outgoing : Q. 72L, Fig. 10-1 t 
10-7 


Continuity-recheck incor.inp : Q.' 
10-7 


■, F.g. l 


Call supervision messaf ■ : Q.7.'-3, Table 7.1 

Connect ion-si ccesc fui-signal : Q.7'..; Tail- l-.i 

Delimitation; aiigrj'e-r.t, error detection (recejt.c 
Q.703, Fig. 11-1, Fig. 11-7, F.g. 11-8, Fig. 11-1', 
Fig. 11-11, Fig. 11-12 

Delimitation; 61 i grcr.er*. , error detection (trar.c: it t 
Q.7C3, Fig. 11-t , F.g. 11-7, Fig. 11-: 

Data circuit terminating equipment : Fig. 1-1 

Signal 1 ir.i-'data 1 irik-rcnnett i ■ n-crj' r cigna. 

Q. 7 '~‘-; Table 17.; 

Signa 11 i ng-aat a- . i nx -cor.ue t. cr -cr :• r me sea •• 

Q.70-; Table 13.1 

Destination pcir.t cod... : q , m i , } .,•. 

Fig. 13-1, Sec. 13.2, Fig. lb-- 


Data user pari : Q.7'i; 
Extended answer message 


- d i c at 


Emergency changeover ackr.owieager.-i," 
Table 13.1 


. gna. 


titergency changeover message : v,.’’ - , Ta; „• . 

Btergency changeover order signal C,.7i-; Tail. 1 - . 1 

Extended unsuccessful backward set-ui information 
message indication : Q.723, Tab. 1 1 3.1 

Flag : Q.703; Fig. 2-1 

Forward address message ; Q.723, Table 3.1 

Signalling traffic flow control messages : Q.70t, 

Table 13.1 

Frequency division multiplex : Q.727 2.2.3; Q.72b, o 

Forward indicator bit : Q.703; Fig. 2-1, Fig. 11-7, 
Fig. 11-9 

Fill-in signal unit : Q.703; Fig. 11-1, Fig. 11-2, 

Fig . 11-7, Fig. 11-8, Fig. 11-9, Fig. 11-10; Q.70 1 ^, 

Kg A. 6-1 , Fig. A.6-2, Fig. A.6-7 

t '-WW • • r». ■ f»r eignai : Q.7.M, Table 7.1 









English French Spanish 
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Meaning 


FSN 

MSA 

NSD 

HMDC 

ODC 

HD CM 

HMDT 

OUT 

HDTM 

HMRT 

OAC 

HENI! 

HO 

HO 

EO 

HI 

HI 

El 

IAC 

CAI 

CAI 

LAI 

MIS 

MIA 

IAM 

MIA 

MID 

ISP 

PSI 

PSI 

LI 

Fig. A 

Ml 

Ml 

L2 

N2 

N2 

L3 

N3 

N3 

L4 

fi¬ 

f,*. 

LI 

ll; L 

i: 

LLSC 

GC3F 

CCL 

LOS 

LHS 

LFS 

LSAC 

GCSA 

CAL 

LSC 

SET 

CEL 


Forward sequence number : Q.703; Fig. 2-1, Fig. 11-7 

Message discrimination : Q.704; Sec. 14.3, Fig. 14-1 
Fig. 14-2, Fig. 14-3, Fig. 14-4 

Message distribution : Q.704; Sec. 14.3, Fig. 14-1, 
Fig. 14-2, Fig. 14-3, Fig. 14-6, Fig. 14-8, Fig. 14-9 
Fig. 14-20, Fig. 14-22, Fig. 14-23, Fig. 14-24 

Message routing : Q.704; Sec. 14.3, Fig. 14-1, 
fig. 14-2, Fig. 14-4, Fig. 14-3, Fig. 14-L, Fig. 14-9 
Fig. 14-10, Fig. 14-11, Fig. 14-20, Fig. 14-24, 

Fig. 14-23, Fig. 14-44, Fig. A.f-5 

Heading code : Q.704, 13.3, Fig. 13-3; Q.707, 5.3, 

Fig. 5.1, Q.723, 3.1, 3-2 

Heading code : Q.704, 13-4.3, Fig. 13-3, Q.723, 3-1 

Initial alignment control : Q-703; Fig. 11-4, 

Fig. 11-3, Fig. 11-7, F:g. 11-8, Fig. 11-9, 

Fig. 11-10, Fig. 11-11; Q.704, fig. A.0-7 

Initial address message with additional in format i c.\ : 
Q.723, Table 3-1 

Initial address messag. : Q.*'! 3, Tat le 3-1 
International signal l.r.g point : Q.7f r , 3, Fig. ?-l 
Level 1 : Q.7.3, Fig. 11-t ; Q.7.- , Fig. 1--1-, 
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Fig 
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Fig. 
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Fig 
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Fig 

A .' 


Level 

.5 : Q. 7od; 

f 

if- 


1 . 

c * 

f .g 

. 11 

-3, 

Fig- 
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Fig. 

11-t, Q. 7 
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Fig 
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14-8, Fig. 
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Fig. 
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Li nk 

6et control 


Q-7 

c 

“» 

Fi 
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1--7 

, Fi 

g I 

*• ‘ A , 

fig. 

14-14, Fig. 

14 

_ 1 L 

1 

* 
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i . 

fig. 
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Li ne- 

out-of-service 

£> 1 
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Q.7 

1 ' % 

Tal 1 

< J - 

1 

Signalling link 

act 

I Vi t 

V 
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■ 4 
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Fig. 
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7, 

Fig 
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Fig 
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Fig. 

Fig. 

14-13, Fig. 
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state control 
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Fig. 

n- . 

Fig. 

11-3, Fig. 
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(3854) 





English 

LSDA 

LSDS 

LSLA 

LSLD 

LSLR 

LSSU 

LSTA 

MGMT 

MSU 

MTP 

NACK 

NNC 

MSP 

OPC 

PCM 

PCP 

POC 

RAM 

RC 

RLG 

RSC 

RSM 

RSRT 


French 


Spanish 
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Meaning 


GCAL 

AED 

GCLF 

SED 

GCAC 

AES 

GCDA 

DES 

GCRE 

RES 

TSE 

UEE 

GCAT 

ATS 

GES 

SGE 

TSM 

USM 

SSTM 

PTM 

ACN 

RN 

ERN 

CRN 

PSN 

PSN 

CPO 

CPO 

MIC 

MIC 

RCP 

RCF 

SIP 

CBP 

MRP 

RRE 

REC 

CR 

L1G 

LGU 

RZC 

RCI 

TR 

MPR 

GFTF 

CPC 


Signalling data link allocation : Q. 7 C- li; Sec. 14.6, 
Fig. 14-13, Fig. 14-15, Fig. 14-16, Fig. 14-17, 

Fig. 14-18, Fig. 14-20, Fig. A. 6 - 1 , Fig. A. 6 - 3 , 

Fig. A.6-4 

Stand-by data link selection : Q.704, Fig. A.6-1, 

Fig. A.6-3, Fig. A.6-4 

Signalling link activation : Q.704; Sec. 14.6, 

Fig. 14-13, Fig. 14-15, Fig. 14-16, Fig. 14-19, 

Fig. 14-20, Fig. A.6-1, Fig. A.6-4 

Signalling link deactivation : Q.7 k; Sec. 14.6, 

Fig. 14-13, Fig. 14-15, Fig. 14-18, Fig. 14-:., 

Fig. 14-20, Fig. A.6-1, Fig. A.6-4 

Signalling link restoration : Q.7C ^, Sec. 14.r , 

Fig. 14-13, Fig. 14-15, Fig. 14-17, Fig. 14-:., 

Fig. 14-20, Fig. A.6-1, Fig. A.6-2, Fig. A.6-. 

Link status signal units : Q.703; Kg. i1-7, 

Fig. 11-8, Fig. 11-9, Fig. 11-lC 

Signalling terminal allocation : Q.7i'4; Sec. 14,t , 
Fig. 14-13, Fig. 14-16, Fig. 14-17, Kg. 14-18, 

Fig. 14-19, Fig. A.6-1 

Management system : Q.7C3; F.g. ii-., Q." , 

Fig. 14-5, Fig. 14-6, Fig. 1 - - 1 3 , l--!-, Kg. 1 : , 

Fig. A.6-1, Fig. A.6-6 

Message signal unit : Q.7'3, Kg. 11-1, Kg. 11 -. , 
Fig. 11-8, Fig. 11-9, Fig. 11-1'; h■ 7. -, Fig. A .' - ~ 

Message transfer part : Q.7'. 1; Int rcdjrt i c :. 

Negative acknowledgement : Q.7 3, F.g. 11-1, 

Fig. 11-7, Fig. 11-6 

National-network-congestional signa. Q.K Ta: .• 

National signalling poin* : Q.7 , j, 1.;-. 

Originating point code : Q.704; l.g 2. . , 

Fig. 13-1, Sec. 13-2 

Pulse code modulation : Q.704, 5.c 

Preventive cyclic retransmission Q.7,-t , la:ie: a-, 
and 4-2 

Processor outage control : Q.703; Fig. 11-1, Fig. 11- 
Q.704, Fig. A.6-7 

Reanswer signal : Q.723, Table 3.1 

Reception control : Q.703; Fig. 11-2, Fig. 11-3, 

Fig. 11-5, Fig. 11-7, Fig. 11-8, Fig. ll-o. 

Fig. 11-10; Q.704, Fig. A.6-7 

Release-guard signal : Q.723, Table 3-1 

Feseat-circuit signal : Q.723, Table 3.1 

Signalling-route-set-test message : Q.704; Table 13.) 

Signalling route set test control : Q.7l>4, Sic. 14.5, 
Fig. 14-1, Fig. 14-7, Fig. 14-2), Pi r . )4-r:’. 

Fig. 14-23, Fig. l4-?4 


(3854 ) 
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Spanish 

Mear. i nr 

RST 

TRS 

PRS 

Signalling-route-set-test 

RTAC 

GRTA 

CTA 

Transfer allowed control : Q.704; Sec. 14.$, Fig. 14-7, 
Fig. 14-11, Fig. 14-15, Fig. 14-21, Fig. 14-23, 

Fig. 14-24 

RTB 

TRT 

MRT 

Retransmission buffer : Q.703; Fig. 11-1, Fig. 11 - 7 , 
Fig. 11-9 

RTPC 

GRTI 

CTP 

Transfer prohibited control : Q.704; Sec. 14.5, 

Fig. 14-4, Fig. 14-7, Fig. 14-10, Fig. 14-21, 

Fig. 14-22, Fig. 14-24 


(3854) 
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Subsequent address message : 3-723, Table 3-1 

Subsequent address message wit> one signal 
Q.723, Table 3-1 

Successful backward set-up information mecsag> 
Q.723, Table 3-1 

Functional specification and description 
language : Q.70b, Sec. 11*. 1 

Switching-equipment-congestlon signal 
Q.723, Table 3*1 

Status field : Q. 7 t, Fig- 3 . 

Service indicator : «.7 - , ie . 

Status indication "em**rg^r. .. terc.ir.a. ; • v 
Q.703. Fig. 7-1, Set . 7., , . . . 

Fig. 11-., Fig. 11-J, Fig-. i . g 

Fig. 11-9, Fig. 11-1.., :>• . i. .1 • 

Signal in format i or. field . H 

Status indication "norma, term.r.a 

(<•703, Fig. 7-1 . Sec . 7 . < , . < . 

Fig. 1)-., F;,-. 11--, Kg. 31-’, r ., . .. 

Fig. ll-i. Fig. 13 -1 , . • . . 

Service inforc.at j r. -■••• , , 7 F 

Status indication "oj« tf a3 i grim*-:.' " , ' 

Fig. 7- 3 , Se. . 7 .. , . •• . ’ . •, Fig. . . 

Fig. 13-., Fig. 1 . - •., F . g . 13-7, F , g . . , 

F ig. 11- y. Fig.. 3 3-. , . 3 . 3 . • 

Status indication "< u" -oj-al l prim**: • . 

Fig. 7-1 , Sec . , ;ie • . 7.1, Fig 3 . . , 

Fig. 13-., Fig. 31--, Fig. 33-', Fig. . . . 

Fig. 11.9, Fig. 11-1C , 3>i . 3 .3.;, , 

Fig. A.»—7 

Statu: indication "processor og ag " 

Fig. 11-1, Fig. 11-., Fig. 33-7, Fig. 33- , 
Fig. 11-9, Fig. 11-10, 1 .i. 1 , , 7 •• 

Fig. A.b-7 

Signalling link code : .,.70b, Fig. 3*-;, ■. 

Signalling link management : w.7e.. , Sec. 1 . i 
Sec. 11*.b. Fig. lb-1, Fig. lb-i, Fi ( . lb-b. 
Fig. lb-9, Fig. lb-17 

Signalling link selection : 3.7ob, Fig. , 
Sec. ?.2.b, Fig. 2-3, Fig,, lb-b 

Signalling link test message : Q.707, Fig,. o-, 

Signalling message handling : 3.7'>b, ;.ec. lb. 
See. lb.3, Fig. lb-1, Fig. lb-.') 

Sign'll 1 in.: point : H ‘.Y ‘b, Fi-. i- 3, li ■. 1 i- ) 

F' i it. lb-.-, )•' i . lb-b. Fig,. I b - ' , I i ■. lb- , 

Fir. I b- i, | i . i b-, 1 i, I i . ib- 1 , i i •. i ii 
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SPC 


CPS 


CPS 


SRM 


GRS 


GRS 


S3? 

SSF 

'• SST 


occ 

DSS 

T31 


ABO 

CSS 

TIE 


Meaning 

Signalling procedure control : Q-72*., Fig. 1C-1 
to Fig. 10-7 

Signalling route management : Q.70A, Sec. 14.1, 
Sec. 14.5, Fig. 14-1, Fig. 11* - 3, Fig. 1U—1*, 

Fig. 14-5, Fig. 114-21 

Subscriber-busy signal : Q.723, Table 3-1 

Sub-service field : Q.704, Sec. 13-1.1 

Subscriber-transferred signal : *.713, 

Table 3-1 


» SST 



sr< 




TCP? 

TFA 

TP4 

TFP 

TFRC 

TLAC 


TSI 


TIL 


ST 

es: 


sh; 

cpls 


GTS 


in 


i•;. 



gthn 

TA'j 

TF 

Tin 

GTRS 

GTSD 


TCP I’ 

TP A 
MTP 

PTH 

TCRF 

TCIjL 


Send-special-information-tone signs. 
Q.724, Fig. 1C—I tc Fig. V'--; 

End-of-pulsing signal ; *.7.-, Si.. . . • 

Signalling line. test centre I ; , .7'*-, : . t - 


Fig- 

la 

. 4 



Signalling 

traff 

ic mar.a^^n.^r.*. 

Sec . 

u 

• 4. 

Fig. 

U-. t }.>. l--; f Fa^. - 

Fig- 

u 

” ^ t 

Fig . 

1 * - - . K• 1 - -: - , > - r- . 

f ig- 


" C x | 

, Pig. 

A . * - a 

Sign 

ai * 

inr 

t rat, 

* ’ ’ J ' n ■ 1 » ’ 

Mg. 

M . 


. fig. 

• » H » * ' 

I a • I 

* *« 





. i f * ?. u • u r. . * ^ « 

. * a”. 1. u; : * ♦ r r r ra* 

... 1 .1 . 

Pi.*- A • • 

" r ’1 • ‘ >■ r '». 1 w • ! 6 e . . • 

la*. . • 

T ran: 7 
Km . 

' ».>»*.,•••! a » • • ■ r . 

} r ; 

Ci.anitei-ver c : • r . .. ■ , • 

1 lg 1 *• - u , Pi*-. . . . •• , ! . 

Fig. A . 1 - ‘ , I.g A ' ■ 




Cor.tr: lied rer •ut u.g > ’ •• , . 

Fig. 1 4* ” * • Fig . U-7, P .g .a ... P .g 

Trarisfer-al ioweJ signal *,.7 , la; . • 

Transfer-prohibited and t rar.;.f ir-a i i >.■ ■ 
messages : W-704, Table 13-1 

Transfer-prohibited signal ; Q.7u4, Ttul< 1> 

Forced rerouting control ; Q.704, Sec. I 1 *..., 
Fig. 14-5, Fig. 14-7, Pig. 14-10 

LinK availability control : Q.704, be.. 1 •< • *■, 
Fig. 14-5, Fig. ]L-t, Pig. lt-7. Fig. 

Fig. 14-9, Fig. lL-1'., Fig. A. t>- 4, Pig. A.' 
Fig. A.6-C 


(3854) 





(3854) 








